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‘  'Reddy  ”  and  ‘  ‘Petunia " 

KIIISO^'  .\>IIIAS»».\»OIIS 
TO  tiik:  oaikv  faiimkiis 


Dairy  iarm(‘r>  in  SoiitluMii  and  (Initial  (laliloniia 
know  K«*(l(ly  Kilowatt  and  Little  IVtnnia,  the  calf, 
throngli  their  regular  a|)j)earanee>  in  leading  dairy 
piihMeations  in  tlii>  area.  Featured  in  Kdison  (^im- 
pany  advertis<*nu*nt>.  .-oine  ol  them  >ho\Mi  line. 
Ki'ddy  and  IV‘tiinia  ha\«*  eontiniied  to  promote  the 
advantages  of  eh'etrieal  dairying  methods  even 
though  new  npiipment  ha>  not  Ihmmi  ohtainahle. 
Dairy  and  farm  ecpiipment  mamilaetiirers  and 
dealers  can  look  to  th«‘se  two  Fdison  ’’amhassa- 
dors"  to  help  >ell  their  products  alter  the  war. 


KOI’TIIFKA  4' Al.l  FOlt  A'l  A  F  »  I  S  O  X  4' 4»  Xf  ■>  A  X  Y.  I.  T  » 

KLKCTRieAL  WEST  (with  which  is  consoliciat' li  The  Journal  of  Electricity),  May,  1915.  Vol.  '.I4.  No.  5.  I’uhlishcil  monthly  hy  the  McCiraw- 
Hill  Company  of  California.  6S  Post  Street,  San  I'rancisco,  4,  Calif.  Entered  as  second  class  matter  at  the  i>ost  office  at  San  Eranci.sco  under  the 
.\ct  of  March  3,  1879.  .\dditinnal  entry  as  second  class  matter  at  the  post  office  at  Eos  Aiiiteles.  Prinfed  in  I’.  S.  .\.  Suhseriiition  rates  I'. a.. 
U.S.  I’ossessions  and  Eatin  -American  Reitublics:  J2.  1  year;  ?3.  1  years  ;  $4.  3  years.  Canada:  .<2. .Ml,  1  year:  .?l.  2  years;  3  years.  Other 
countries:  $:{,  1  year;  $5,  2  years;  ?<>.  ;i  vears.  Simple  copy,  25c.  Copyright,  1945.  Mctlraw-Hill  Company  of  California. 
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How  far  can  you  afford 

to  transport  KILOVARS?  " 

Seldom  os  far  as  you  carry  the  kilowatts 


Attractively  styled  Pyranol  capacitor  equip¬ 
ments  with  or  without  switchgeor  are  now 
available  for  supplying  your  bulk  kilovor 
requirements.  Large  outdoor  banks  can  be 
made  up  easily  out  of  a  number  of  equip¬ 
ments  similar  to  the  2520-kva  equipment 
shown  (houses  168  separate  15-kva  ca¬ 
pacitor  units). 


PYRANOL 

CAPACITORS 


Here’s  why:  The  distance  that  kilowatts  can  be  transmitted 
economically  to  remote  loads  has  changed  but  little  in  the  last 
few  years,  but  a  great  reduction  has  taken  place  in  the 
economic  transmission  distance  for  kilovars. 

This  reduction  is  a  result  of  the  greatly  reduced  cost  of 
supplying  kilovars  near  the  load  area  by  means  of  capacitors. 

If  it  cost  nothing  to  supply  your  kilovar  requirements  at  the 
load,  it  would  be  uneconomical  to  transmit  kilovars  even  as  far 
as  your  first  transformer,  because  of  the  system  investment  that 
is  eaten  up  in  transmitting  them.  The  transmission  of  kilovars 
a  great  distance  usually  means  larger  transformers,  copper, 
and  other  circuit  elements.  Then,  too,  the  traveling  kilovars 
cause  I-R  losses,  which  drain  off  companion  kilowatts  before 
they  reach  the  payload,  as  well  as  I-X  losses. 

Naturally,  even  with  capacitors,  it  still  costs  something  to 
supply  kilovars  at  the  load.  But  the  cost  of  “on-the-spot 
generation  of  kilovars’’  with  capacitors  has  been  reduced 
during  the  past  15  years  to  about  one-quarter  of  the  original 
figure.  Hence,  a  general  answer  to  the  question  “How  far  can 
you  afford  to  transport  kilovars?’’  is  this:  “Only  one-quarter 
as  far  as  you  did  15  years  ago.’’  Consideration  of  this  fact  may 
help  you  meet  the  ever-present  challenge  to  produce  lower-cost 
power. 

We  will  be  glad  to  help  you  analyze  your  kilovar  require¬ 
ments  and  estimate  the  benefits  of  Pyranol  capacitor  banks 
on  your  system.  Ask  for  Publication  GEA-4225.  General 
Electric  Company,  Schenectady  5,  N.  Y. 

Buy  all  the  BONDS  you  can — and  keep  all  you  buy 
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People 


J.  L.  Buckley  I 

who  dcMcrihrs  l'(i  and  li’s  first  220-kv  I 
•  arrin  n-layiii}'  inslallation  on  pagel^ 
74.  has  heen  in  eh‘(  lri«  al  designing  for f 
that  coiiipany  for  lh»-  past  27)  years.  Up [ 
lo  five  years  ago,  fie  ran  a  sipiad  in  the' 
ilrafling  de|iarlnieiil.  Sinee  then  he  has' 
worked  on  snhslalion  and  power  planl^ 
design  in  the  deparinieni  of  liydroelec  ' 
trie  and  transinission  engineering.  His} 
early  eleelrieal  training  received  inj.' 
polyleehnie  s<  h<»(d  was  supplemented  I 
h\  extension  work  at  the  I  niversityofj 
('alifornia. 

Homer  Bender 

has  heen  Washington  Water  Power’s 
i*xperl  on  adeipiale  wiring  and  wilh 
«'<pial  ihoronghness  has  gone  into  the 
eleelrie  house  hiwiting  situation  and 
eoin<‘  out  with  a  simple  formula  for  de 
tmniining  its  feasihility  in  anv  given 
area  ( p.  70.1  He  makes  a  valuahlf 
eontrihiition  to  the  progress  of  thb 
tvpe  .d  I  oad  hnilding,  so  mneh  in  the  I 
pnhiie  eye  now.  He  lu'ads  a  NWHIiPj 
Assn,  eommittee  on  this  snhjeet,  re-  I 
eentiv  appointed.  I 


Preview  I 


Cov*r  Photo:  tn  Lockheed's  new  building,  lighted  by  twin  incandescent 
units.  The  platform  for  one  of  the  substations  can  be  seen  above. 
Interior  was  painted  a  high  reflection  factor  white  to  reverberate  the 
light  as  much  as  possible.  See  story  on  page  66. 


CHANGE  OF  ADDRESS 

Circulation  Manager, 

Electrical  West, 

68  Post  St., 

San  Francisco  4,  Calif. 

Please  change  my  address 

From  . 

To  . . 

Signed  . 


Convention  in  Print 

Oiiee  again  a  eoiivr'iitioii  in  print  hr- 
eomes  ihr*  oiilv  kind  of  eoiivenlioii  that  f 
•  an  he  h<*hl,  this  time  h<“eans«*  of  war  ^ 
n'sirielions  on  trav«‘l  and  hotel  accom- , 
inodaticms.  Yet  again  tlie  inspiration  t 
and  the  stimulation  of  thought  which ^ 
e«mn“s  fr«»m  a  e*)nvenlion  of  the  entire | 
indiisiry  will  he  found  in  tlnr  “pro¬ 
gram”  of  the  convention  in  jirint  in 
June’s  Hl.KCTKICAI.  Wk.st, 

Such  highly  important  topics  as  em¬ 
ployee  ndntiiins  will  he  •liseussed  both 
hy  able  spokesmen  for  inanageincnl 
and  f«)r  labor.  Industrial  <levelopnients 
resulting  fr«»m  the  war,  new  ap|diaiicr 
trends,  lighting  in  all  of  its  ik'W  tech- 
ni(|iies,  wiring  as  the  arterial  system 
for  it  all-  -will  he  well  pres«‘nted  by 
authorities  in  each  field.  Kngineering 
and  operating  conversions  from  war  to 
peace  will  find  places  of  int<*rest  on  the 
program  as  well. 

And  of  course  there  will  he  the  news 
of  the  industry  and  other  features. 


6127  North  Vrladw^^^p^ 

Jfest  CoasTFictiitf!^^^ 
2040  Livinfstoa  Streep 
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a  fluorescent  fixture  for  TfCeutiS^tett 


Designed  for  offices,  stores,  institutions  .  .  ,  from  Main 
Street  to  Broadway.  1 

The  Leader  GL  440  is  adaptable  to  a  wide  variety 
of  installations,  particularly,  offices,  drafting 
schools,  stores,  banks  and  other  institutions. 

A  four  light  glass  enclosed  unit  with  a  simple  concise 
design,  the  Leader  GL  440  lends  itself  to  modern  trends 
in  architecture  and  lighting. 

A  hinged  panel  with  snap  fasteners  is  provided  to 
facilitate  relamping  and  servicing.  Easy  to  install  either 
in  individual  or  in  continuous  run,  flush  mounted  or  hung 
from  stems  and  canopies. 

Distributed  only  through  the  better  electrical  whole¬ 
salers. 


rooms, 


Ther*  it  a  Leader  representativ# 
in  your  area 
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That's  a  phrase  we're  borrowing  from  the 
“Help  Wanted"  columns,  for  it  certainly  applies 
to  Bethlehem's  new  serving  tool  ...  a  tool  so 
easy  to  use  that  any  lineman  can  learn  to  handle 
it  in  a  few  minutes'  time. 

As  the  illustration  shows,  the  device  makes 
possible  a  neat,  tremendously  strong  serve  by 
means  of  the  dead-end  coil  method.  Using  a 
10-foot  coil  of  11 -gage  bethanized  dead-end 
wire,  the  bneman  hooks  one  end  in  place  on  the 
strand;  then,  engaging  the  wire  between  the 
fingers  of  the  serving  tool,  he  wraps  it  solidly 
in  place  with  a  simple  rotary  motion.  Exhaustive 
tests  have  proved  conclusively  that  the  serve 
holds  beyond  the  useful  strength  of  the  strand. 

After  a  little  practice,  the  lineman  can  make 
his  serve  in  about  the  time  required  to  attach 
conventional  clamps.  Besides,  this  serve  is  con¬ 
siderably  more  economical  than  the  clamp 
method,  for  a  coil  of  the  necessary  wire  costs 


less  than  even  a  single  inexpensive  clamp. 

The  serving-tool  technique  is  espjecially 
recommended  for  use  with  bethanized  strand 
and  wire — manufactured  by  Bethlehem  Steel 
Company.  One  reason  is  that  the  highly  ductile, 
uniform  bethanized  coating  (almost  100  per  cent 
pure  zinc,  applied  electrolytically)  is  not  dis¬ 
placed  to  any  harmful  extent  by  the  operation 
of  the  serving  tool.  Moreover,  when  bethanized 
strand  and  dead-end  wire  are  used,  there  is  no 
question  about  the  holding  power  of  the  serve. 

Write  for  more  details — or,  better  still,  ask 
the  nearest  Bethlehem  representative  to  explain 
this  simple,  effective  technique. 


5TEEI 
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FOR  SAFETY'S  SAKE  .  .  .  USE  CONDUIT  {Full  Weight  Rigid  Steel)  j 

-A 


a.ft 


OOOC 


For  satisfactory  perform¬ 
ance  of  duty  under  all  condi¬ 
tions  of  service...  even  the  most 
critical  will  approve  this  citation 
of  rigid  steel  conduit. 

Neat  and  orderly  appearing! 
And  for  strength  and  endurance, 
rating  is  the  highest.  Depend¬ 
ability  in  emergencies,  1007^'. 

When  Youngstown  Buckeye 
Conduit  is  "back  from  the  war," 
you  can  again  employ  this  vete¬ 
ran  protector  wherever  you  need 
to  give  your  wiring  jobs  unfailing, 
enduring  protection. 


YOUNGSTOWN 

THE  YOUNGSTOWN  SHEET  ANO  TUBE  COMPANY 

YOUNGSTOWN.  OHIO 
Manufacturers  of 

CARBON  -  ALLOY  AND  YOLOY  STEELS 
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Not  just  words . . . 
a  business  future! 


“Retail-Minded  Kelvinator”  is  more  than 
a  phrase  .  .  . 

It  sums  up  the  whole  meaning  of  the 
Kelvinator  franchise  and  the  Kelvinator  way 
of  doing  business. 

It  means  a  sounder  way  of  business  thinking 
...  a  better  way  of  business  life  for  the  men 
who  make  up  the  finest  retail  organization 
in  the  appliance  industry. 

It  means  a  future  for  those  who  become  a  part 
of  this  retail  organization  ...  a  position  of 
dignity  and  importance  in  their  communities 
.  .  .  and  sounder  business  opportunity  for  the 
long  pull  after  the  first  big  years  of  the 
postwar  boom  are  past. 

The  principle  of  “retail-minded  thinking,” 
on  which  tne  Kelvinator  Franchise  is  based, 
has  set  new  standards  in  business  and  human 
relations  for  this  industry  because  its  main 
premise  is  this:  Kelvinator  feels  that  no  sale  is 
completed  until  the  product  leaves  the 
retailer's  floor. 

Every  word,  every  thought  in  the  Kelvinator 
Franchise  is  conditioned  by  this  basic  “retail- 
minded”  concept.  That  is  why  the  Kelvinator 
Franchise  provides  for  .  .  . 

A  Limited  Number  of  Deoiers  .  .  .  with  each 
dealer  big  enough  to  cover  his  market  and  each 
market  adequate  to  insure  a  sound,  highly 


profitable  return  .  .  .  year  in  and  year  out  .  .  . 
on  his  investment  of  time,  money  and  effort. 
And  the  net  result  of  this  Kelvinator  selective 
market  and  dealer  policy  is  .  .  .  more  sales 
per  dealer. 

Retaii-Minded  Product  Policies  ...  a  line  of 
products  so  simplified  and  compact  as  to.jeduce 
retailer’s  investments  in  invento^  to  the 
lowest  in  the  industry.  This  retail-minded 
policy  enables  Kelvinator  Retailers  to 
concentrate  on  high-unit-of-sale,  volume 
products  .  .  .  with  no  slow-moving,  low-volume 
models  to  raise  inventory  costs  and  cut 
turnover. 

Competitive  Prices  .  .  .  Kelvinator’s  aim  will  lie 
to  continue  its  competitive  pricing  policy  with 
a  proven  step-up  plan  offering  visible,  salable 
features  and  values  at  each  step  .  .  .  thus 
providing  a  much  higher  unit  per  sale. 

Retaii-Minded  Merchandising  .  .  .  advertising, 
sales  promotion  and  a  full  sales  training 
program  built  from  the  retailer’s  point  of  view 
and  designed  to  move  products  off  the  floor 
into  the  homes  of  users. 

This  is  what  “Retail-Minded  Kelvinator” 
means  .  .  .  This  is  why  Kelvinator  Retailers 
know  that  the  Kelvinator  Franchise  is  the 
most  valuable  in  the  industry  today! 

^  7j4e Au£u,<i^ 


CHROMY  SAYS 


PBDDDCTS 
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Tnar  are  news. 


Connector  jjDjj 

W.  N.  Mattlifws  Corp.  lias  developed  i 
new  connector  for  copper  or  aluminiut 
wires  from  2/0  to  1,000  MCM  inclusiif 
'I'hese  “llniclanip”  connectors  will  accoB 
niodate  two  conductors  of  their  rated  ji« 
or  one  conductor  of  their  rated  size  will 
one  or  more  smaller  tap-idl  wires,  down  b 
No.  0  scdid.  riiey  are  said  to  he  so  asseB 


hied  that  the  parts  cannot  hecome  sepi 
rated  and  to  he,  in  effect,  a  one-piece  c«i 
diictor.  According  to  the  manufactum! 
they  can  he  securely  tightened  with  asiii 
or  eight-inch  wrench  and  have  a  lockiii'l 
cfFi'ct  which  prevents  their  becoming  IobI 
eiied.  I 


CHROMALOX  Gives 
More  Contact  Area 

Cross  section  of  InCONEL  sheathed 
tube  shows  the  exclusive  ChRO- 
MALOX  design  which  gives  max¬ 
imum  cooking  contact  area. 

These  famous  CHROMALOX 
Tubulars  are  the  result  of  2  5 
years  continuous  research  and 
engineering  in  the  field  of  elec¬ 
tric  heat  under  rigidly  main¬ 
tained  standards  of  excellence. 


★  SpGGCl  !  f'lectrical  Testing  Laboratories  prove 
it.  Housewives  acclaim  it — faster  than 
you  thought  possible. 

'dt  Long  Lif G  !  inconel  —  the  finest 

heat  resisting  alloy  known  — 
which  guarantees  long  trouble-free  life. 

Easy  ClGoning  I  CHROMALOX  reflector 
lifts  out.  It’s  washed  as 


Easy  CiGaning  I  CHROMALOX  reflector 
lifts  out.  It’s  washed  as 

easily  as  a  china  dish. 

^  Economy!  large  fiat  cooking  surface, 

that  stays  flat,  provides  greatest 
possible  cooking  efficiency. 

These  famous  C.HROMALOX  Tubulars  will  be 
available  just  as  soon  as  their  vital  materials  are 
released  from  war  work.  CHROMALOX  Super- 
Speed  and  Heatflo  now  available  for  all  ranges. 

EDWIN  L.  WIEGAND  CO. 

7540  Thomas  Blvd.,  Pittsburgh  8,  Pa. 

Monlsomcry  Bros.,  420  S.  San  P€dro  St.,  Los  Anseles,  Calif./ 
2333  N.W.  Westover  St.,  Portland  10,  Oregon;  61  Fremont  St., 
^  San  Francisco  5,  Calif.,-  911  Western  Ave.,  Seattle  4,  Wash. 

^  The  Peterson  Co.,  1^1  Blake  St.,  Denver  2,  Colorado 


CP/? /7ecc>  C7/P<y/^^r/dp/c7CP^/P7t^/7tC; 

CHROMALOX 


means 


Panel  Ins+rumenh  (501 

(General  Kh-t  tric  has  a  new  line  of  l*4-ii 
elertrie  indicating  panel  iiislruments.  T« 
forms  are  avuiluhle:  One  is  a  watertifj: 
design  for  application  where  the  equipma 
may  he  accidentally  submerged  in  wato 
exjtosed  to  rain  or  used  in  extrr'inely  hunk 
climate;  the  other  is  a  conventional  deiip 
for  use  in  aircraft  or  in  other  service  whw 
the  instrument  will  he  protected  from  tit 
elemetits.  The  watertight  instruments  art 
designated  as  types  I)N-1,  I)N-2  and  DNT 
and  the  conventitmal  instruments  are  types 
I)N-1,  DN-.'S  and  I)N-6.  Both  have  the  same 
hasirs  design,  utilizing  an  internal-pivot  de 
ment  comhinerl  with  the  permanent-magnei 
moving-coil  construction. 


Induction  Heating  Table  (502| 

Induction  Heating  Corp  is  making  a  single 
position,  induction-heating  work  table.  The 
table  is  equipped  with  a  standard  thermonl 
output  transformer  mounted  to  effect  inter 
changeability  fnmi  one  type  transformer  k 
another.  I'he  table  bench  includes  a  sink 
for  use  in  spray  (luenching  operations.  The 
control  circuit  has  two  timers,  one  for  cot 
tiolling  the  cpienching  period  and  the  othetC 
for  controlling  the  delay  period  from  the! 
end  of  the  heating  cycle  to  the  start  of  the| 
quench  cycle.  Start  and  stop  control  bull 
Ions  are  mounted  on  the  front  of  the  tabhl 


Rectifier  Tube  (503, 

Taylor  Tubes  Inc.  has  a  high-vacuun 
half-wave  rectifier  tube  in  production.  Thf 
new  tube  bears  the  number  TR-40M  and  » 
9%  in.  high  with  §  maximum  diameter  oi- 
3  13/32  in.  It  has' a  four-pin  jumbo  (5*^1! 
watt)  base  and  a  thoriated  tungsten  filamw’* 
Plate  lead  is  at  the  top  and  filament  lesdsj 
are  brought  out  to  pins  No.  2  and  4.  Fil*| 
ment  power  is  5.0  volts  at  10.5  amp.;  P***' 
forward  volts,  25,000;  peak  inverse  volttr 
60.000;  average  plate  current,  .25  amp.  | 
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no  metallic  parts  or  combustible  gases  are  discharged 
from  the  fuse  .  .  ;  only  water  vapor.  Interrupting 
ratings  are  high  .  .  .  the  DBA-1  fuse  has  50/60  cycle 
interrupting  rating  from  10,000  amperes  at  7500  volts 
to  4000  amperes  at  69,000  volts;  the  DBA-2  from 
15,000  amperes  at  46,000  volts  to  7,000  amperes 
at  138,000  volts. 

The  DBA  Boric  Acid  fuse  is  easy  to  service  .  .  . 
simple  hookstick  operation  and  self-aligning  hinges 
make  replacement  a  matter  of  seconds.  Drop-out 
action  is  weather-protected  against  ice  and  snow. 
Ask  your  Westinghouse  office  for  full  information  on 
this  safer,  more  efficient,  easily-operated  DBA  fuse. 
Ask  for  bulletin  B-3419.  Westinghouse  Electric 
&  Mfg.  Co.,  P.O.  Box  868,  Pittsburgh  30,  Pa.  j  60577 


BEMDIX^'Home  Laundry 

B*ndix  Hem*  Appliance,  Inc.,  South  Bond,  Indiana... Pionoort  and  Porfoctort  of  tho  Automatic  "Wathor"  m 


Imaqme!  She's  First  in  Line 

for  a  NEW  BENOIXr 


D’ye  ever  hear  of  a  woman  being  envied  because  she  was 
first  in  line  to  buy  an  electric  "washer”? 

No,  you  never  did!  But  it's  true  now!  Thousands  of 
women  are  congratulating  themselves — because  they’ve 
registered  for  one  of  the  first  new  Bendix  Automatic  Home 
I^undrys  available. 

They  even  consider  themselvfis  lucky  to  be  one  of  the 
first  half  million!  And  why  not? 

They’ll  get  the  only  completely  home-tested  and  proved 
"automatic” — that  washes,  rinses  and  damp-dries  at  the 
click  of  a  switch. 

The  only  "automatic”  that’s  hailed  and  championed  by 
three  hundred  thousand  enthusiastic  owners. 

The  only  "automatic”  that’s  proved  and  acclaimed  by 
eight  years  of  satisfying  owner-experience.  And  they’ll  get 
it  as  quickly  as  they  could  obtain  a  second  choice  which 
might  be  less  satisfying. 

That’s  why  the  dealer  who  had  the  gumption  to  see 
through  his  buyer’s  eyes — has  been  quick  to  identify  him¬ 
self  as  the  merchant  who’ll  sell  the  one-and-only  Bendix 
Automatic  Home  Laundry. 


Register 


NOW 


FOR  YOUR  NEW 


BENDIX’“"^""''HomeLauncl 


Simplex  Wire  O'  Cable  Co.,  79  Sidney  Street,  Cambridge  39/  Mass 


Electrical  West 


Ever  since  the  first  insulated  cables  were  made  water 
has  been  the  arch-enemy  of  dependable  operation.  Before  the 
wai*  Simplex  developed  and  i)roduced  Simplex-ANHYDREX 
deproteinized  rubber  insulation.  Now  Simplex  has  developed 
a  new  ANHYDREX  insulation  made  from  specially  treated 
and  compounded  Buna  rubber. 


This  new  ANHYDREX  insulation  has  a  water  absorption 
rate  of  only  20  milli^2fi-ams  per  square  inch  of  exposed  surface. 
That  is  far  ahead  of  anything  that  was  dreamed  of  a  few 
years  ago  with  synthetic  rubber. 


Jf  you  have  a  submarine  cable  or  an  underground 
power  cable  problem,  let  the  Simplex  Sales  Engineers  show 
you  how  ANHYDREX  rubber  insulation  can  save  money  and 
make  a  more  satisfactory  installation  for  you 


( 
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SYLVANIA^ELECTRIC 

MAKERS  OF  FLUORESCENT  LAMPS.  FIXTURES,  ACCESSORIES;  INCANDESCENT  LAMPS;  RADIO  TUBES;  CATHODE  RAY  TUBES;  ELECTRONIC  DEVICES 


Central  Station  Edition 


Published  by  SYLVANIA  ELECTRIC  PRODUCTS  INC.,  Salem,  Mass. 


WIDER  FLUORESCENT 
USE  IN  21-INCH  LAMP 

JSeiv-Size  Lamp  Fits 
Into  Small  Spaces 


I’lililic  utilities,  particularly  those  active 
in  educating  the  consumer  to  modern 
lighting  possibilities,  will  he  interested  in 
the  applications  provided  by  Sylvania 
Electric's  new  21",  slim  fluorescent  lamp. 

Showcase  illumination,  for  example, 
has  always  presented  difficulties.  First, 
relatively  high  levels  of  light  within  the 
case  are  desirable,  and  the  space  into 
which  the  source  must  fit  sh«>uld  be  kept 
as  small  as  possible.  Then  there  are  pn»b- 
lems  of  odd  case  lengths  where  the  stand¬ 
ard  T-8  lam{>s  will  not  fit.  leaving 


consequent  gaps  in  the  lighting.  Also, 
efficiency  demands  a  reflector  of  a  size 
that  does  not  fit  closely  around  the  lamp. 

Five-eighths  of  an  inch  in  diameter, 
this  latest  addition  to  Sylvania’s  minia¬ 
ture  fluorescent  line  should  be  recom¬ 
mended  for  use  in  window  displays  and 
showcases,  where  a  minimum  of  obstruc¬ 
tion  to  the  line  of  vision  is  necessary. 
Further  possibilities  for  using  the  new 
lamp  are  in  stair  landings,  doorways, 
ticket  windows  and  the  bathrooms  and 
kitchens  of  homes.  Although  of  the  slim 
type,  the  lamp  uses  a  standard  F.\-3 
miniature  bi-jiin  base  and  an  FS-4  starter. 


NEW  POSITION  INDICATOR  ’ 
ANOTHER  SYLVANIA  FIRST 

Plastic  Base  Fluor escents  Have  | 
Added  Over-the-Counter  Appeal 

Representing  another  major  advance  in  the  modern  lighting  field,  position  indi¬ 
cators— molded  into  the  new  plastic  base  of  Sylvania  Electric  fluorescent  lamps- 
offer  an  exclusive  feature  that  will  boost  over-the-counter  sales.  When  the  lampb  ' 
correctly  inserted  in  the  lamp-holder,  an  indicator,  placed  on  the  shoulder  of  tht? 

right  angles  to  the  pins,  points 
down.  The  touch  of  a  finger  is  the  only 
check  required  for 

.‘since  these  new  lanqis  can  be  installed 
more  easily,  replacement  of  dead  lamp- 
’  -  can  be  made  more  (piickly— obviously  I 
•'  -i  helping  to  maintain  connected  load.  I 
j:  p!/  Besides,  this  sure  method  of  checkiiuj 

f  lamp  installation  by  position  indicator* 

^.jjj  niean  fewer  lamps  coming  loose  or 


THE  !\E\I  ^'.4Y:  Position  indicator 
instantly  verifies  correct  mounting. 


Here  is  the  new  plastic  base,  moisture- 
and  vapor-resistant,  with  position 
indicators. 

falling  from  their  holders.  Servicing  of 
installations  will  he  simplified— a  factor 
of  great  importance. 

In  addition,  the  new  plastic  base  is 
unaffected  by  normal  conditions  of  ex-i 
cessive  moisture  or  acid  vapor  in  the  air. 
A  stronger,  ribbed  interior  construction 
of  the  cap  lessens  the  chance  of  a  loos* 
base  or  pushed-in  pins. 
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The  ''Ouick-Break”  Principle 

—  IT’S  TYPICAL  OF  THE  ADVANCED  PRINCIPLES 
*  s/a%  STEP  REGULATORS  * 


1  SLOW-BREAK  action  is  demonstrat-  ^  QUICK-BREAK  action,  as  illustrated  by  the  hammer-throw,  is  the  result  of 
ed  by  the  shotput,  in  which  energy  is  building  up  energy  for  sudden  release.  Application  of  the  quick-break  prin- 
applied  as  it  is  generated  .  .  .  not  stored  ciple  to  the  Allis-Chalmers  tap-changing  mechanism  results  in  longer  contact  life, 
up  in  advance.  since  arcing  time  is  shortened  .  .  .  burning  and  pitting  avoided. 


COCKED  by  tension  on  left 


RELEASED,  the  crank  arm 


MOVING  CONTACT  is  still  in  good  operating 


hand  driving  spring,  the  mech-  operates  tap-changer  switch  and  condition  after  equivalent  of  50  years  in  normal  serv- 

_ •__! _  _ •.! _ L  •  II  l._  I  •  •  T-«.  .  .*  1**^  .  .•  1.1 


anism  in  above  position  is  about 
change. 


is  snubbed  to  stop  by  springs 
without  shock  to  mechanism. 


ice.  Fast  contact  separation  and  large  contact  size  both 
contribute  to  long  life. 


6  OTHER  PRINCIPLES: 

►  All  moving  parts  on  Allis-Chal¬ 
mers  %%  Step  Regulators  are 
oil-immersed  .  .  .  remain  dust- 
free  and  need  no  lubrication. 

►  Feather-touch  control,  coupled 
with  voltage  integration,  fits  reg¬ 
ulator  to  handle  wide  variation 
in  load  conditions. 

►Unit  construction,  with  trans¬ 
former  and  tap-changing  mech¬ 
anism  suspended  from  cover, 
eliminates  78  bolted  connections. 

Write  for  Bulletin  B6056A, 
ALLIS-CHALMERS  MFC.  CO., 
MILWAUKEE  1,  WISCONSIN 
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ARMORED  CABLE  •  CRESFLKX  NOVMETALLIC  SHEATHED  CABLE  •  SERVICE  ENTRANCE  CABLE  •  Bl  ILDING  WIRE 


Elocirical  West 


•  RUBKER  ROWER  CARI  ES  •  VARMSIIEI)  CAMBRIC  CARLES  • 


Cartridqe  Fuse 


Employ 

Heat  Resist  in  Insulation 


l(>iyiil  l‘,l<-riiif'  ('.It,  liiih  rt'iIfniKtiRd 
nun  M-n<‘Wiilil<-  riiiiriiliin  tnur,  aliovr,  to  in- 
I  iii|Miiatc  a  “{{'■'t"  fiok.  wliicli  r)‘|(lacr«  four 
xin|/l>*  link*)  ami  ciiIh  rnniii-i-liotiH  In 

lln-  lilaili'K  friitn  ci^'lil  In  two.  A  niftal 
<  in^^ltai  iH  iihimI  In  (inHilinn  lln;  lin|(  jmd 
lil.nlc,  wliirli  alt;  anclintcil  inin  ihf  con). 
Iilfic  anxcnilily  liy  a  hIiiiI  riv«M«-(|  ihroni'h 
lln-  f<'linl<'  ami  ranini/  inIn  lln;  crnhshur. 


•  /1/Jj  (iKKSrMlN  r  Srrvir<*  (iahic 

iH  iiiHiilatiMl  with  a  IHI, 

Hii|M‘r-a^iiifi;,  li<‘at-r<‘HiHtiii^  riih- 
hrr  r(>iii|)oiiii<i  of  tlio  bont  ^ra<lo 
obtainabir  I  bat  ^ivoh  to  ‘i  i  **Io 
firvotvr  currant  currying  ca/Hicity 
ibaii  ordinary  rod<‘  ;i;rado  iiiHii- 
lalrd  Morvirr  cabb*.* 

•  S<*rvir<*  rabbt  in  llio  bollloiK'rk 

lb<‘,  ainoiiiit  of  <‘iiHtoiiH‘r 
d«‘iiiaiid  for  all  a|»|diaii<*<‘s  and 
fiiliirr  biiHiiioHM  for  ibo  r<nilrar- 
lors^  d«‘ab‘rH^  wboloMaIrrM  and 
|)OH4‘r  Hii|»|di4‘rH. 

•  Willi  (:ki:s(:i:!\t  si:kvi(:i: 

r.AHI.M  yon  ^<*1  iiiaxiiinini  loail 
4*a|>a(’ity^  loRtit  bf4‘  and  valiii*. 
IV1a<b‘  ill  I'yiM*  SK,  Slyb*  IJ,  as 
hIiohii;  Slyl<‘  A  wilb  a  ^alva- 
iii/j‘d  Hto<‘l  armor  ta|M‘  ovrr  tin* 
ban*  iioiitral  <‘oiidin*tor^  ami  in 
Iy|M‘  SI),  Drop  ilublc.  Siz«*s — 
INo.  12  lo  I\o.  2  AWC  ill  Iho  and 
llin*«‘  (‘omliirtors. 

•  IIiihimI  on  l■.•«l  N  K. 


Aircraft  Transformers 


(ii'in-ial  I'.lni  ltir  i  .11.  liaH  (l)■MiKnt•l|  twn 
m-w  I  ir»  vnll,  Hi()  i:yr\f,  Minj>lr  |iIiuk)‘  Irain- 
InriiirrH  fni  n|nTalinn  nl  6-vnll  aircrafi  in- 
hlinnn'iil  li^flilH.  'I  ln*M(;  iranHlnrimTH  havt 
an  nnl|tnl  rainndly  iti  .'10  vn.  ami  fitln-r  |ier- 
inilH  niiniillam-niiH  n|n’ralinn  of  2.'>  luiiipii  n 
lull  lirilliam  y.  One  ia  <(|ni|i|n‘<|  willi  lapt 
In  fat'ililiilr  |ir<‘H<‘lr;rlinn  nf  any  draired 
liplil  Icvfl  wiiliin  lln;  iinilH  raiiKc  of  6  to 
1.71  vnllH.  'I'lif*  nllicr  nnil  lian  nn  lapa  liul 
(IchiM-il  liplii  Invf'l  ran  In-  mainlaiin-d  by 
ii*.*-  nf  a  |inli-nlintm-ii-r. 


Tandem  Generators 


Imlmiinii  ll<-alin((  (inip.  Iian  anniiiinrril 
tlial  il  is  iinw  n;iinp;  a  rrnixial  <-(|iializer 
In  rniiplr  Iwn  Hlamlard  lln-ininni<:  indiMliun 
t'l-m-ialnl’h  In  si-ciin-  full  nnipiil  nl  linlll  fnim 
a  Hinplr  srI  nf  IriminaU.  Sinri-  racli  of  the 
rninpany’H  imnirl  1070  prin-ialnr-'  liaa  an 
niilpiil  nf  1,070  Hill  per  ininiitn,  lull  10-kw. 
pnwi-r  ia  availaltli:  for  nso  in  any  ib-airrd 
applicalittii  will)  a  ainpl)-  cnnlinl  Hlation 
nporaliiit!  lln;  lamlrin  |i<-n<-ralnr  hi-l-iip,  the 
inamifai  liiM-r  ulalrs.  Tin-  20  kw.  prin-raton 
alnn  ran  In-  np<-ralril  srparalrly. 


Electric  Range  Timer  (507) 

W  aiirn  I  rlrrlimn  lln.  will  nlirr  an  rlec- 
liir  linn-r  fnr  ranpi-  in-lallalinn,  wliirli  it 
hlali-M  ia  lln-  fnrrriinm-r  nf  a  rnnipirir  line 
nl  ranpr  liimTH  |inwrrril  liy  2  wall  ayn- 
rlimnniiH  rnnlnrs  ilraipm-il  Inr  npi-ralioii  on 
ri-|;iilalr(l  altrrnalini'  rnirrnl.  Il  ran  Ix! 
fiirniHliril  fnr  ll.'i  nr  2.'{0  vnlls  and  any 
mlamlard  •-nininrrrial  frripn-m  y.  Sainpli-a  ol 
lln-  nr,w  imnirl.  K  10,  will  In;  nif  lln-  pi'odiic- 
linii  linr  July  I,  lln*  mannlarlurrr  alatra. 


Availalfic  thnnifj'h 
El  act  rical  11 7i  olcsalcrs 


C^) 

Hi#  WIRE  AND  CABLE 
CRESCENT  INSULATED  WIRE  &  CABLE  CO 

TRENTON.  N.  i. 


IMPERIAL  NEOPRENE  JACKETED  PORTABLE  CABLES  • 


>.5 


May. 


194v‘)  f^lorlticdl 


\b 
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Build  your  lighting  business  with 

MITCHELL 


I  liy 


j06| 
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post-'**  __  MlTCHfl*- 
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for  .  .  v,0<" 

Unc  '\hc 

tor  cverV  P^ooV*. 

^  .^Mcr  to 

,4 1««»‘  l»"*' 

.  j  o»4  a'"®''*'*  *o,rfio  w"*' 

And'-’**""®”* 

“tKa- 


Cop  quality  .  .  .  based 

on  sount/  engineering  .  .  .  distinguishes  every  MITCHELL 
creation.  Yesterday  you  found  many  design  and 

construction  features,  exclusive  with  MITCHELL, 
a  proved  stimulant  to  sales.  Tomorrow  .  .  . 
MITCHELL  ingenuity  and  resources  will  bring  you  a 
guaranteed  quality  line  that  insures  utmost  beauty, 
utility,  performance.  A  complete  and  completely 
certified  line  that  will  enable  you  to  render 

a  thorough  lighting  service  to  your  customers. 


Slo»« 


Mitchell  Manufacturing  Company 

2525  CLYBOURN  AVENUE,  CHICAGO  14,  ILLINOIS 
'§^ett  Coast  Factory  and  Sales  Office:  1019  N.  Madison  Ave.,  Los  Angeles  27,  Cal. 
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a  little  fantasy  explains  A  LARGE  FACT 


! 

[ 


Upside-down  Alice,  in  the  aclv'cr- 
tiscincnt  ghowii  here,  illustrates  one 
of  the  most  startliii"  facts  in  today’s 
wartime  livin"  —  that  — 

ir/ii7e  the  cost  of  most  othor 
thinps  has  gone  I  P,  the  average 
price  of  household  electricity  actu¬ 
ally  has  come  DOW  N. 

This  advertisement  appears  in 
national  magazines  during  May.  It 


is  another  in  the  co-operative  series 
reporting  the  record  —  past  and 
present  -  -  of  America’s  husiness- 
managed  electric  companies. 

Similar  advertising  in  magazines, 
farm  puhlieations  and  newspapers 
is  hacked  hy  an  entertaining  and 
popular  radio  program  —  *‘The 
Electric  Hour,”  featuring  Nelson 
Eddy  —  every  Sunday  afternoon 
(  4:30,  EWT)  over  CBS. 


Listen  to  “The  Electric  Hour”  \ 
regularly,  watch  for  the  advertise-  | 
ments  as  they  a|>pear,  and  tell  your  ' 
friemis  about  them.  The  whole  pro¬ 
gram  is  doing  a  joh  for  your  in¬ 
dustry —your  comjHiny—and  4  01/. 

167  ELECTRIC  LIGHT 
AND  POWER  COMPANIES 

SELF-SUPPORTING,  TAX- PAYING  BUSINESSCS  ■ 


♦  \amrt 


request  from  thit  maunzinr. 


lien*  are  fuses  worthy  of  >«nir  finest  wiring  instal¬ 
lation.  Your  eiistomers  know  tliat  the  (Jeneral 
Electric  monotiram  stands  for  high  quality.  (J-E 
fuses  will  be  in  keeping  with  your  good  workman¬ 
ship  .  .  .  will  add  further  proof  of  the  quality  of 
your  work.  'I'hese  fuses  are  made  of  the  best  mate¬ 
rials  and  are  thoroughly  tested  and  accurately  rated. 
G-E  Non-renewable  Enclosed  Fuses  1-600  Amp.,  2.S0  V. 
or  600  V.  Hoth  indicating  and  non-indicating  types 
are  available. 

G-E  Renewable  Enclosed  Fuses  .t-600  Amp.,  2,S0  V,  or 
600  V.  Fiber  bar  supports  link,  provides  proper 
alignment  of  terminals  and  facilitates  replacement. 
G-E  Silvend  Fuses  with  silver-plated  contacts  .t-600  Amp., 


2.S0  V,  or  600  V.  Designed  for  use  with  apparatus 
having  silver-plated  fuse  contacts.  Heating  due  to 
oxidation  does  not  occur  with  this  combination. 

G-E  Pyrex  Plug  Fuses  Amp.,  12.‘>  V.  Neat  ap¬ 

pearing.  Magnifying  windows  make  reading  easy. 
The  G-E  E'use  line  is  large.  It  contains  fuses  for 
use  with  all  types  of  wiring  installations.  These  are 
the  same  fuses  that  (Jeneral  Electric  uses  to  protect 
its  own  wiring  and  equipment. 

FOR  FURTHER  INFORMATION  on  G-E  fuses  or  con¬ 
duits  or  building  wires,  see  the  nearest  G-E  Mer¬ 
chandise  Distributor  or  write  to  Section  CDW.S.S.^-IS, 
Appliance  and  Merchandise  Department,  General 
Electric  Co.,  Bridgeport,  Conn. 


BUY  WAR  BONDS 
AND  KEEP  THEM 


G-E  CONDUIT  AND  BUILDING  WIRE 

There  are  conduits  and  buildinfi  wire  in 
the  t;-E  line  for  every  purpose:  tJ-E  White 
zinc-coated  ritiid  conduit,  (i-E  Black  enamel- 
coated  rigid  conduit,  EMT,  flexible  metal 
conduit,  Fiberduct;  and  Flamenol  small 
diameter  building  wire  Types  SN  and  SNVV 
and  building  wire  Types  R,  Rll  and  R\V. 


Hear  the  G-E  radio  programs:  "The  G-E  All-Girl  Orchatira"  Sunday  10  p.m.  EWT,  NBC;  "The  World  Today"  nows, 
Monday  through  Friday  6:45  p.m.  EWT,  CBS;  "The  G-E  House  Party"  Monday  through  Friday  4:00  p.m,EWT,  CBS. 


THE  BALDWIN 
L  GROUP  A 
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65  years  of  Turhi 
Construction 


HYDRO-F^LECn  RIC  TURBINES  were  pioneered  in  the 
far-West  where  there  was  an  abundance  of  falling  water. 

It  was  Lester  A.  Pelton,  a  mining  engineer,  who  built  an 
improved  turbine  with  central-dividing  splitters  incr)rporated 
in  the  buckets.  His  design  was  immediately  selected  by  the 
electric  companies  as  being  far  more  efficient  and  far  more 
reliable. 

World-wide  acceptance  followed. 

Today,  Pelton  Turbines  and  their  water-control  accessories 
are  designed  with  65  years  of  cumulative  knowledge  that  is  still 
the  unsurpassed  standard  of  reliability  and  perfection  for  help¬ 
ing  utilities  offier  lower  electric  rates  to  homes,  industries  and 
farms. 


Skilled  men  grind  a  Pelton 
runner  smooth  and  true. 


TXle  PELTON  WATER  WHEEL  Company 

A  Subsidiary  of  the  Baldwin  Locomotive  Works 
2929  NINETEENTH  STREET  •  SAN  FRANaSCO  10,  CALIF. 


CENTRAL 

RIGID  STEEL 

CONDUIT 


May,  1945— Electrical  West 


is  iiiBotlier 
controllcil 
quality 


feature  of 


SPANG-CHALFANT 


Divifion  of  Tho  National  Supply  Company 

Gtntrol  Sales  Office:  Grant  Building,  Pittsburgh  30,  Pa. 

Ditirict  Officot  and  Salot  Roprotonlativot  in  Principal  Cilios 


SGQ'ii’a  QflSDG.g 


^  THIS  " 

was  created 


THIS  Lighting  4  . 

This  beautiful  —  and  practicable  —  interior  grew  from  the  lighting. 
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It  grew  easily,  because  versatile  Miller  Fluorescent  Troffer  lighting  sys¬ 
tems  are  engineered  to  simplify  planning  and  to  simplify  construction. 
It  grew  beautiful,  because  Miller  Fluorescent  Troffer  lighting  systems 
are  esthetically  sound.  It  grew  useful,  because  they  are  one  of  the  out¬ 
standing  lighting  achievements  of  our  time. 


THE  MILLER  COMPANY  •  MERIDEN,  CONNECTICUT 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  and  Bross 
in  Sheets,  Strips  and  Rolls 


WAR  CONTRACTS  DIVISION 

War  Materiel 


ILLUMINATING  DIVISION 

Fluorescent.  Incandescent 
Mercury  lighting  Equipment 


OIL  GOODS  DIVISION 

Domestic  Oil  Burners 
end  Liquid  Fuel  Devices 


MILLER  FLUORESCENT  TROFFER  LIGHTING  SYSTEMS 

for  stores,  schools,  offices,  factories  and  public  buildings  I  1 


are  readily  installed  as  single  units,  blocks,  geometric  patterns  or  light- 
strips  “by  the  mile.”  They  harmonize  with  interiors  and  even  suggest 
themes  for  the  entire  building.  There  is  a  wide  choice  of  glass  or  plastic 
lenses,  plates,  and  metal  or  plastic  grilles.  A  choice  designed  to  meet 
specific  lighting  requirements. 

The  Miller  patented  bracket  ends  laborious  fitting  of  recessed  lighting 
systems  into  hung  ceilings.  Now,  these  brackets  are  mounted  from  the 
structural  ceiling  and  support  both  the  hung  ceiling  and  the  Troffer 
lighting  system. 

Miller  distributors  and  field  engineers  are  conveniently  located 
to  serve  you. 


OTHER  MILLER  TROFFER 
FEATURES: 

G  Supports  from  struc¬ 
tural  ceiling  cut  50  to 
75%. 

#  Conduit  and  conduit 
fitting  costs  reduced 
up  to  80%. 

0  Wiring  costs  reduced 
up  to  50%. 

0  Permanent  operation 
and  mai  nte  nance 


Kfj  k 


ALCOA  A-c-s 


resistaiH'o  to  corrosion. 


jiOHcr  lilies,  1  hey  ve  heeii  seeiii*;  these  eondiie- 
tors  ride  safel\  tlirough  tlie  storms  of  well  over 
a  quarter  of  a  eeiitury. 

To  men  who  are  now  fipurin;;  on  new  lines 


It  iiiaN  take  a  hit  of  explaining  to  eonvinee  or  extensions  to  oM  ones,  Alcoa  offers  engineer 
a  rural  enstoiner  that  the  ahiniiniiin  he  knows  ing  assistance.  Vihat  help  are  yon 

s«>  well  as  milker  pails,  portable  tools  and  paint  Ali  MIM'M  Comi'xny  of  America, 

>\ill  also  deliver  electricity  to  him.  Hut  the  2132  (iiilf  Knilding.  Pittshiirgh  Ih, 


ALCOA 


klUMINUl^ 


/ 
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Electrical  West 


A  new  lifilit  weiplit  porlable  testing  unit 
for  residential  and  coinmercial  wiring  hj, 
been  announced  l)y  the  (ionnecticut  Tel(. 
phone  &  Pilectric  Division  of  Great  Ameri¬ 
can  Industries  Inc.  Basically  the  instru- 
nient  is  for  use  in  testing  insulation  be¬ 
tween  wires  or  from  wires  to  ground  for 
defects  or  failures,  and  the  continuity  ol 
wires  with  audible  positive  answers  at  the 
point  where  the  test  is  made.  With  a  spe- 
cial  indicator  attachment,  it  can  be  used 
also  to  (b'termine  the  polarity  of  wires,  vis- 
ually.  It  operates  on  a  band  cranked  "en- 
erator.  which  develops  .SOO  volts  d-c..  and 
is  said  to  be  regidated  to  give  a  uniform 
test  regardless  of  cranking  speed. 


TK  REPLACEMENT  UNITS 
ARE  AVAILABLE  NOW  TO 
FIT  ANY  ELECTRIC  RANGE 


When  your  customer— Mrs.  House¬ 
wife-calls  and  says,  “Supper’s  on 
the  stove  but  nothin’s  cookin’’’— it’s 
time  for  you  to  replace  the  burned 
out  unit  with  a  T  K  replacement  unit 
assuring  long  life,  economy  and 
trouble  proof  operation.  Every  TK 
replacement  means  a  loyal  friend 
for  your  firm. 


K.  \\ .  ('ramer  (ji.  Iia*  added  a  motor  op¬ 
erated  time  (b'lay  relay.  lypeMtiH.  which  is 
available  both  for  a-c-  and  d-c  operation.  Df- 
signefl  originally  for  airborne  transmitter 
ecpiipment.  the  device  is  said  to  be  adapted 
for  a  number  of  industrial  applicatiom. 
Overall  dimensions  are  aiiproximateh 
2-9  If)  in.  wide,  ,3-.'A  16  in.  long,  .'b.'}  16  in. 
high.  Weight  without  cover  is  approximately 
1  lb.  2  oz.  These  timers  are  available  for 6 
through  30  volts  d-c  and  can  be  supplied 
with  standard  synchronous  motor  for  either 
110  or  220  volts,  .')0  or  60  cycles. 


Crack  Detector  (5 10) 

A  photoelectric  crack  detector  for  iii-pec- 
tion  (d  glass  jars  and  bottles  has  been  de¬ 
veloped  by  (ieneral  Klectric  Go.  in  collab¬ 
oration  with  llartford-Kmjiire  (io.  Jars 
and  bottles  pass  on  a  rotary  turntable  and 
the  detector  automatically  singles  out  and 
reje<  ts  those  with  defects.  .Accortling  to  the 
manufacturer’s  announcement,  the  device  in¬ 
spects  bottles  as  fast  as  they  ar<‘  made  on 
a  bottle  machine  and  will  iletect  even  those 
Haws  which  are  barely  visible  to  the  naked 
eye. 


MAIL  COUPON  NOW  FOR  NAME 
OF  YOUR  NEAREST  DISTRIBUTOR 


Lamp  Name  Changed  (511) 

To  more  properly  identify  the  lamp. 
W  estinglioiise  has  changed  the  name  of  it* 
250-watt,  R-40  bulb  reflector  type  lamp  frotn 
“reflector  drying”  to  “reflector-infrared  i 
according  to  recent  announcement.  I  he  for¬ 
mer  designation,  the  company  stated,  often 
was  taken  to  mean  that  the  lamp  was  suit¬ 
able  only  for  drying  purposes  and  would 
not  serve  satisfactorily  for  other  applications 
of  infrared  or  radiant  heat. 


1825  NORTH  MONITOR  AVENUE  •  CHICAGO  39,  ILLINOIS 

Gentlemen:  please  send  me  name  and  address  of  nearest  TK  distributor, 
No  obligation. 


FIRM  NAME 


ADDRESS 
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Your  community’s  interests  may  iie 

8n  officials  all  over  America  are  interested  in  ideas  for 

O*®  "  Oee^r  eneu  B  B^eBB  presentlna  their  home  town  hovs  with  »  Tnam/%ri>i 
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Electrical  West 


No,  it  isn^t  lead,it^s, 

CONDUCTING 


Conducting  rubber  replaces  lead  on  this 
new  power  cable  for  underground  service  and 
results  in  greater  flexibility,  lighter  weight, 
easier  splicing,  greater  resistance  to  electrolysis 
and  corona  effects.  It  is  less  affected  by  heat 
1^^  and  withstands  the  effects  of  water,  acids, 
alkalis  and  oxidation. 


May< 
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covered  with 

RUBBER 


New  Power  Cable 
for  underground  work 
has  many  advantages 
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superior  to  lead 


STXCE  lead  can  no  longer  be  used  for 
underground  power  lines  rated  below 
2,(KK)  volts,  American  Steel  &  Wire  Com¬ 
pany'  engineers  have  develoj^ed  a  new  power 
cable  sheathed  in  conducting  rubber. 

Lead  was  formerly  used  because  of  its 
resistance  to  water,  acids,  alkalis  and  oxida¬ 
tion.  It  also  acted  as  an  electrical  ground 
and  shield. 

The  new  t\'|)e  conducting  rubber-covered 
cable  has  all  these  advantages  and  some 
others,  too.  It  is  more  resistant  to  electroly¬ 
sis,  more  flexible  than  lead,  lighter  in  weight, 
easier  to  sj^iice,  does  not  buckle  or  wrinkle 
and  has  greater  resistance  to  vibration  and 
fatigue.  In  addition,  it  has  all  the  advan¬ 
tages  of  our  PS  Shielded  Cable  which  in¬ 


clude  intimate  contact  with  insulation, 
elimination  of  voids  and  attendant  ioniza¬ 
tion.  Like  our  PS  Shielded  Cable,  it  is  emi¬ 
nently  suited  for  all  operating  voltages. 

This  new  cable  is  not  a  makeshift  to  be 
used  only  while  lead  is  scarce,  but  it  is  be¬ 
lieved  that  its  many  obvious  adv'antages 
will  make  it  technically  preferred  by  engi¬ 
neers.  Write  for  additional  information. 

OTHER  US’S  AMERICAN 
ELECTRIC  WIRE  &  CABLE  PRODUCTS 

AMPYROL  —  Synthetic-insulated  wire  and  cable  for  switch¬ 
boards  and  machine  tools. 

AMERCLAD  —  Tough  abrasion  resisting  cable  for  portable 
tools,  motor  leads,  power  cable. 

AMERBESTOS— Asbestos-insulated  wire  and  cable. 

AMERDUCTOR— Copper  and  steel  conductor  for  low-cost 
rural  lines. 


American  Steel  &  Wire  Company 

Cleveland,  Chicago  and  New  York 

Columbia  Steel  Company,  San  Francisco,  Pacific  Coast  Distributors 
United  States  Steel  Export  Company,  New  Vork 


UNITED  STATES  STEEL 
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LOCATE 

radio  dispatching 
stations  for  top 

nf»i*fornneinr^ 


Control  your  station 
from  maint«nanco 
heodquartors. 


Locate  your  stc- 
tion  for  maxi¬ 
mum  coveragt. 


G-E  remote-control  multiplies  system  effectiveness 


An  antenna  placed  at  a  carefully 
-  chosen  low -noise -level  location 
will  pay  big  dividends  in  terms  of  in¬ 
creased  2-way  radio  coverage. 

•  A  G-E  remote-control  unit  enables 
you  to  take  advantage  of  this  simple 
and  economical  way  to  multiply  the 
effectiveness  of  your  radio  system.  This 
unit  is  designed  to  provide  complete 
2-way  control  of  a  remotely  located 
transmitter  and  receiver  by  means  of  a 
simple  two-wire  line — at  distances  up 
to  several  miles.  Thus,  you  can  locate 
your  radio  station  for  maximum 
coverage  —  and  your  radio  dispatcher 
can  supervise  his  maintenance  crews 


throughout  your  service  area  directly 
from  his  present  service  headquarters. 

•  Call  your  G-E  sales  engineer  for  in¬ 
formation  on  the  complete  line  of  G-E 
2-way  FM  communication  equipment. 
Qiw/TxxcFJectrouicsDepartment, General 
Electric,  Schenectady  5,  Neu  York. 


Government  regulotiont  new  permit  new  instollo> 
tient  of  3-way  FM  rodie  for  important  requirements 
of  utility  companies.  Your  G-E  representative  will 
help  prepare  your  opplicotion. 


Heor  th»  G-E  radio  programs:  "The  World  Today” 
news,  Monday  through  Friday,  6:45  p.  m.,  EWT, 
CBS.  "The  G-E  All-Girl  Orchestra,”  Sunday  10 
p.  m.,  EWT,  SBC.  "The  G-E  House  Party,” 
Monday  through  Friday,  4  p.  tn.,  EWT,  CBS. 


Everything  for  2~Way  Radio  Communication 

GENERAL  A  ELECTRIC 


i63>Dio-eeie 


Effect  of  antenna  height  and  location  on 
communication  ranges. 

A  applies  to  quiet  residential  and  rural  areas. 

8  applies  to  high  noise-level  locations,  such  as  con* 
gested  or  industrial  areas. 

These  curves  are  for  estimating  purposes  only- 
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SAMSON  UNITED  CPU  ID  SUPPLY 
MORE  THAN  350,000  A  MONTH 


The  Avenger  Torpedo  Bomber  is  playing  a  vital 
role  in  the  successful  operations  of  our  naval 
task  forces. 

Samson  United  is  proud  to  be  building  a  very 
important  part  of  this  plane — the  highly  compli¬ 
cated  power  Turret.  In  so  doing,  Samson  has  not 
only  met  the  strict  specifications  of  a  critical  cus¬ 
tomer  . . .  the  United  States  Navy  . . .  but 
for  nearly  three  years  has  reached  or 
exceeded  production  quotas. 

The  tremendous  output  of  just  this  one 
war  item  is  ample  proof  that  Samson 
could,  if  required,  supply  more  than 


350,000  Automatic  Heating  Pads  each  month  . . . 
pads  that  include  such  patented  features  as  3 
FIXED  HEATS  with  4  Safety  Controls  on  each 
heat. 

As  soon  as  Uncle  Sam  gives  the  green  light 
to  volume  peacetime  manufacture,  SAMSON 
patented-method  Heating  Pads  will  be  produced 
in  quantities  sufficient  to  meet  the  needs 
of  those  who  look  to  you  for  quality 
electrical  appliances.  And  they  will  be 
even  finer  in  construction  and  opera¬ 
tion  because  of  the  extra  knowledge 
gained  from  precision  wartime  work. 


SAMSON  UNITED  CORPORATION,  ROCHESTER  10,  N.Y.- SAMSON  UNITED  OF  CANADA,  LIMITED,  TORONTO 


*NTfo 


THE  POST-WAR  PUBLIC 


WILL  DEMAND  MORE  QUALITY  THAN  EVER 


E-WAR 

>DEL 

57P 


FIRST,  the  public  will  have  more 
money.  . 


SECOND,  war  has  educated  the  public 
to  a  higher  appreciation  of  quality  — 
since  “the  best”  has  been  the  con¬ 
stant  byword  in  every  phase  of  war 
production. 


Monarch’s  post-war  Line  of  Electric 
Ranges  will  fit  right  into  this  picture. 
Typical  example  will  be  Monarch’s 
exclusive  Roaster  Range  offering  to¬ 
morrow’s  quality-conscious  housewife 
cooking  conveniences  and  advantages 
that  go  beyond  the  conventional. 


The  Monarch  Line  will  be  spark- 
plugged  by  many  other  exclusive  fea¬ 
tures.  It’s  not  too  early  to  investigate. 


1;  RANGE  COMPANY 

^  3264  Lake  St.  Beaver  Dam,  Wit. 


Small  utensils  may  be  used 
for  preparing  two  or  three 
foods  at  one  time,  like  these 
casserole  dishes. 


When  not  in  use,  the  smooth 
top  panel  conceals  roasting 
compartment  and  increases 
working  space. 


A  complete  oven  dinner 
( roast,  potatoes,  and  vege¬ 
tables),  can  be  prepared  in 
this  convenient  built-in 
roaster  compartment. 


High-domed  roaster  cover 
increases  capacity  for  large 
roasting  operations  such  as 
fowl  or  baked  whole  ham. 
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ll'here  Heat,  Flame,  Oil,  Moisture,  Grease  and 
Corrosive  Vapors  will  be  encountered - 


NATIONAL  ELECTRIC  ASBESTOS  AND 
ASBESTOS-VARNISHED  CAMBRIC  WIRES  AND  CABLES 


For  temperatures  higher  than  permissible  limits  for 
rubber,  NE'^on  (thermoplastic)  and  varnished  cambric 
insulations,  we  recommend  National  Electric  asbestos. 


asbestos-varnished  cambric  and  asbestos  NE''on 
(thermoplastic)  insulated  wires  and  cables.  Complete 
engineering  data  and  literature  sent  on  reguest. 


Sizes  No.  iOAVVv::.  - - 

rheostats,  stoves,  switchboards  ai 

„ent  exposed  to  heat  or  lire  hasa 

open  wiring  in  hot  locations, 
ratings.  Max.  operating  temperal 
..a  125-C  (257°F)  respectively 


ASBESTOS-VAR 


Sizes  No.  18AWG  to  1,OOU,UUU 
circuits  and  general  hot  spot  wiring  m  boiler 
steam  tunnels,  etc.  600  to  8000  volt  ratings 
operating  temperatures  U0“C  (230”F)  anc 
(196°F)  respectively. 


national  Electric 

Es  o  ^  OA  Axiom 
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Newsworthy 

waffle! 


Uaim>ni>m  .  .  .  ){ood!  Very  good  indeed  was  the  first 
waffle  to  come  from  a  Proctor  waffle  iron.  Because 
Proctor  had  made  the  first  automatic  waffle  iron,  first 
Glow  Cone  signal  light,  first  “OFF”  switch  on  the 
waffle  iron  control  dial.  And  like  other  Proctor  appli¬ 
ances,  that  first  waffle  iron  featured  accurate  thermo¬ 
static  control. 


f  O  ^  Vo 

-,ar  bonds- 


//mSAfAKBR.  IN  APPLIANCB  MERCHANDISING 
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Explosion-Proof  Motor 


A  new  elass  1.  group  C.  explosionprool 
iindor  has  heen  announced  by  (General  Elec¬ 
tric  (io.,  and  is  recommended  by  the  manu¬ 
facturer  for  use  in  cliemical  plants,  hos. 
jiitals  and  research  laboratories  where  ethyl- 
ether  and  similar  vapors  are  present.  This 
motor  is  available  in  frame  sizes  204-326 
and  in  types  K  (normal  torque)  and  KG 
t  bigb-slarting  torque »  and  is  rated  at  (4  hp 


at  bOO  r.p.m.  to  20  hp.  at  3.000  r.p.m.,  llfl, 
208.  220 '  AtO,  5-30  volts,  00,  50,  25  cycles, 
1  .According  to  the  manufacturer,  the  con- 
,  struction  is  essentially  the  same  as  the 
class  1.  group  D  motors,  but  a  special 
(lamepath  is  used  at  the  shaft  openings  to 
1  cool  the  flame  of  internal  explosions.  Thei- 
I  mostats  operate  in  conjunction  with  a  mag 
I  netic  controller  to  disconnect  the  motor  at 
'  a  predetermined  temperature,  hut  do  not 
I  supi)lant  regidar  overload  relays. 


Bushing 


O.Z.  P’lectrical  Mfg.  Co.  has  a  new  Type 
.‘sfiT  insulated  hushing  for  thin  wall  con 
duit.  It  is  made  in  six  sizes  to  accommodate 
conduit  from  to  2  in.  in  diameter.  The 
body  is  malleable  iron,  cadmium  plated. 
The  hushing  is  fastened  to  the  conduit  by 
means  of  case-hardened  cup  point  set  screws 
that  bite  into  conduit  to  prevent  loosening. 


Flashlight  Battery 


Ideal  Commutator  Dresser  Co.  has  an¬ 
nounced  an  improved  rechargeable  flashlight 
battery,  which  it  claims  has  40%  greater 
discharge  capacity.  This  battery  fits  any 
standard  flashlight  case,  using  two  l^in. 
size  I)  dry  cell«;  also  three-  and  five-cell 
cases  by  means  of  a  spacer  plug. 


Plastic  Molding  (515)  A 

Bakelite  Corp.  has  announced  develop-  I 
ment  of  a  new  low-loss  phenolic  plastic  ’ 
molding  material,  which  it  states  was  de-  ^ 
signed  specifically  to  provide  stable  elec-  & 
trical  insulation  values,  even  when  used  ® 
under  elevated  temperature  and  high  rela-  t 
tive  humidity.  The  material  is  designated  § 
as  BM-16981.  f 


Wiring  Kit 


An  electrical  repair  kit  for  solderless  wir-  £ 
ing  is  being  offered  by  Aircraft-Marine  H 
I  Products  Inc.  This  kit  contains  tool  and  a 
'  solderless  A-MP  terminals  approved  by  Un-  g 
derwriters’  Laboratories  for  stranded  wire  £ 
sizes  22  to  10.  I 


Lamp  Starter 


j  Burkaw  Electric  Co.  has  announced  an  im¬ 
proved  fluorescent  lamp  starter.  It  is  a  fast 
I  action  glow  switch  starter  and  features  an 
j  enclosed  condenser  to  prevent  radio  inter- 
I  ference. 


PROCTOR  ELECTRIC  CO.- DIVISIOS  OF  PROCTOR  &  SCHWARTZ.  INC..  PHILA.  40.  PA. 


!•  Electric  motors  get  hot  in  service  and  cool  off  when 
idle.  This  change  in  temperature  often  causes  moisture 
from  the  air  to  condense  inside  the  motor  housings  with 
the  result  that  the  bearings  rust.  This  soon  leads  to  costly 
repairs  and  loss  of  service. 


2*  UNOBA,  the  sensational  new  barium-base  grease  ex¬ 
clusively  developed  byUnionOil  Company,  offers  positive 
protection  against  internal  rust,  for  it  won’t  wash  off— 
neither  running  water  nor  live  steam  will  displace  it. 


3*  Because  of  its  exceptional  properties  and  the  care  used 
in  its  manufacture,  UNOBA  is  an  all-purpose  grease  and 
fills  the  multitude  of  needs  which  previously  required  sev¬ 
eral  different  types,  grades  and  brands. 


You  can  be  sure  that  your  electric  motors  will  get 
positive  rust  protection  when  lubricated  with  UNOBA. 
And,  since  UNOBA  is  an  all-purpose  grease,  you  can  use  it 
generally  wherever  grease  is  required. 


Phone  your  local  Union  Oil  represontative  for 
a  supply  of  UNOBA  today.  Or  write  Union  Oil 
Company,  617  W,  7th  St,,  Los  Angeles  14,  Calif, 


S#  Today  UNOBA  is  doing  hundreds  of  different  jobs 
in  all  kinds  of  industry.  It  is  lubricating  and  proteaing 
not  only  the  motors  in  mines,  lumber  mills,  steel  found¬ 
ries,  packing  plants  and  construaion  jobs  but  the  other 
machinery  bearings  as  well. 


UNIUN  UIL 


Plug  Receptacle 
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Type  GRF— the  adaptable 


I^^Nationwide^^l 

W  Distribution  ^ 
” Through  Electrical]' 
Wholesalers 


Ceiling  Type  VaportighI  t 
Lighting  Fixture  ^ 


(CONDULETS  are  made  only  by  CHOUSE-HINDS) 


CONDULETS  •  TRAFFIC  SIGNALS  •  AIRPORT  LIGHTING  •  FLOODLIGHTS 


Type  GRF  Condulet  for  Flush  Mounting.  With  J 
Slotted  Holes  for  Nailing  to  Concrete  Forms.  ^ 


Type  GRF  Condulet  for  Surface 
Mounting.  With  Mounting  Feet. 


Olliccs:  Birmingham  Boston  Chicago  Cincinnati  Cleveland  Dallas  Denver  Detroit  Houston  Indianapolis  Kansas  City  I.os  Angetes  Milwaukee  Minneapoli* 
New  York  Philadelphia  Pittsburgh  San  Francisco  Seattle.  St.  Louis  Washington.  Resident  Product  Engineers:  Albiiny  Atlanta  Charlotte  New  Orltosi 

CROUSE  HINDS  COMPANY  OF  CANADA.  LTD..  Main  Ottice  and  Plant:  TORONTO.  ONT. 


Convertible.  At  any  time  after  installation  Type  GRF 
Condulets  can  be  quickly  converted  to  other  uses,  as 
all  attachments  are  interchangeable. 


Flexible  Cushion 
Fixture  Hanger 


Cast  Feraloy  Strong  and  durable.  Wide  gasket  surface 
for  tight  and  weatherproof  assemblies. 


Bosses  for  drilling  and  tapping  on  sides  and  back. 
Will  be  furnished  blank  or  factory  tapped  with  tapered 
threads  in  any  arrangement  for  Vj,  Vi,  or  1-inch  conduit. 


2  Styles.  For  flush  or  surface  mounting. 

3  Depths.  1V»,  2V4,  or  3  inches  inside. 

Listed  in  Condulet  Catalog  No.  2500,  Section  IS,  Page  31. 


Adaptable  —  many  uses.  Takes  blank  or  hub  covers; 
terminal  blocks:  many  Condulet  accessories;  standard 
4"  outlet  box  covers  and  wiring  devices.  Can  be  used 
as  a 

Junction  Condulet 
Plug  receptacle  Condulet 
Lighting  fixture  Condulet 
Fixture  hanger  Condulet 


CROUSE-HINDS  COMPANY 

SYRACUSE  1,  N.Y.,  U.S.A. 
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Haw'RIGHT'Lighting  Helps 

CONSERVE  MANPOWER 


"KICIIT"  lighting  as  prctvidod  l>y 
pri»p€‘rly  applied  lienjamiii  l>i^liliiif! 
Kquipnient  is  helping  Industry  to  meet 
today's  pressing  manpower  problems  .  .  . 


Protects  plant  personnel 
against  accidents. 


.  Conserves  energy  and 
reduces  fatigue. 


3.  Helps  older  employees  to 
“Stay-on-the-Job" 


■  ■ 

Sk.  A 

. 

■ 

■  Al 

■ii 

ii 

PROMOTES  SAFETY!  “Right”  Lighting  is  helping  in 
the  solution  of  the  aggravated  Safety  problem.  It 
is  prox  iding  enough  light  to  enable  the  individual 
to  sec  hazards  easier  and  more  quickly."  It  takes 
time  to  see*.  The  more  light,  the  less  time  needed 
to  see  and  act;  the  fewer  aecidents!"*  “Right" 
Lighting  makes  seeing  easier  and  less  tiring. 

To  secure  such  lighting  requires  attention  to  many 
details  such  as  the  elimination  of  unshielded  or 
improperly  shielded  light  sources,  proper  paint¬ 
ing  of  walls,  ceilings,  maehines  and  working  sur¬ 
faces,  and  provisions  for  uniform  distribution  of 
the  light  over  the  work  areas. 

COMBATS  FATIGUE.  Not  only  is  fatigue  the  eause  of 
aecidents,  but  also,  an  important  factor  in  rate  and 
quality  of  production,  absenteeism,  health  and 

“/row  booUct  "Plant  Efficiency"  published  by  tFar  Production  Board 
*from  I  E.S.  report  "Value  of  Good  Lighting  in  War  Production" 


morale.  “Right”  Lighting  helps  solve  the  fatigue 
problem  by  reducing  the  drain  on  the  worker’s  re¬ 
serve  energy.  For  seeing  requires  energy!*  The 
better  the  lighting,  the  less  the  drain!* 

KEEPS  OLDER  MEN  ON  JOB!  “Right”  Lighting  bene¬ 
fits  the  older  employee  and  those  with  defieient 
vision  of  all  ages  exen  more  than  those  with  nor¬ 
mal  xision.  More  light  helps  eompensate  for  visual 
deficiencies  and  the  loss  of  xisual  acuit}’  due  to 
age.  Gixen  this  additional  light,  the  manpoxver 
represented  by  this  large  group  ean  be  effieiently 
utilized  for  xvar  production." 

Write  for  Free  Booklet  entitled  “Productive  Light¬ 
ing”  containing  much  valuable  information  on 
hoxv  Benjamin  Lighting  Equipment  enables  you 
to  obtain  “Right”  Lighting  for  your  plant. 

BENJAMIN  ELECTRIC  MFG.  CO.  Dept.J  Des  Plaines,  Illinois 


Distributed  Exclusively  Through  Electrical  Wholesalers 


814 


Series  100-H  and  50-H  Universal  Matthews 
Fuse  Links  are  designed  to  comply  with 
NEMA  Standards — Publication  38-53. 

Mechanical  crimping  (rather  than  soldering 
of  parts)  insures  greater  accuracy,  uniformity 
and  strength. 

The  fuse  links  from  >  2  to  20  amperes  in¬ 
clusive,  are  equipped  with  stainless  steel 
compression  springs  to  assist  in  the  separa¬ 
tion  of  the  fusible  element.  Springs  are  not 
necessary  on  the  fuse  links  above  20  amperes 
because  of  the  greater  expulsion  action. 

All  fusible  elements  are  protected  by  horn 
fibre  tubes.  The  Series  50-H  Fuse  Links  are 
equipped  with  }  2  inch  diameter  cupped  fuse 
heads,  while  the  Series  100-H  up  to  50  amperes 
inclusive,  have  in  addition,  ^4  inch  diameter 
removable  cupped  washers.  On  the  sizes 
above  50  amperes,  inch  diameter  cupped 
fuse  heads  are  furnished.  Flexible  copper 
cable  is  lead  coated  for  greater  resistance  to 
corrosion. 

They  are  packed  in  individual  paper  tubes, 
25  to  a  telescoping  container. 
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Full  Scale  Time  Current  sheets  will  be  furnished  on  request 

All  Matthews  Fuse  Links  comply  with  NEMA's  "N"  Standards, 
and  conform  to  WPB  Limitation  Order  L-154,  Schedule  4. 

Write  for  Bulletin  533  for  Complete  Information. 


W.  N.  MATTHEWS  CORPORATION 

SAINT  LOUIS.  U.  S.  A.  . 

ENGINEERS  and  MANUFACTURERS  SINCE  1899 
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0,  ^rts  of  imn^yel  AU  of  one  ta«^ 


(Above)  FORM  79-R  Morrow, 
otymmolricol  distribution. 
Espociolly  odoptoblo  to  main 
ortorios  ond  highways 

(LIFT)  FORM  79.VR  Narrow- 
band  (180  dog)  distribution  — 
bost  for  rosidonliol  siroots. 


(Above)  FORM  79-5  Non-diroc- 
tionoi,  shaded  distribution  for 
intersections  and  open  areas 

(Above)  FORM  79-D  Wide, 
asymmetricai  distribution  for  un- 
usuoiiy  wide  streets  and 
parkways 


These  luminaires  give  you  the  benefits  of  standardi¬ 
zation,  including  reduced  installation  and  maintenance 
costs,  without  sacrificing  "tailored-to-measure"  lighting 
results. 

Form  79  luminaires  are  basically  alike,  even  though 
each  type  is  designed  to  do  a  particular  job.  All 
have  the  same  maintenance-saving  features.  They  ‘‘go 
op  '  the  same  way.  They  are  serviced  the  same  way. 
Most  replacement  parts  are  identical.  They  have  in 


Are  you  tieing-in  with  tho  NEMA  plan  to 
give  America  bettor  street  lighting? 

fiOOD  STREET  LIGHTING  BUILDS  GOOD  WILL 

Buy  oil 

*he  BONDS  you  can  —  and  Jiceep  all  you  buy 


common  many  worth  while  features  that  help  keep 
maintenance  costs  low. 

This  standardization  doesn’t  limit  your  opportunity 
to  fit  street  lighting  to  your  local  situation,  because 
the  Form  79  optical  system  is  so  highly  adaptable. 
Form  79  VR,  for  example,  makes  possible  new  stand¬ 
ards  of  illumination  from  widely  spaced  units.  And  it 
offers  great  advantages  on  residential  streets,  keeping 
the  light  on  the  street,  not  on  the  houses. 

G-E  specialists  in  street  lighting  are  at  your  service 
if  you  need  help  in  planning  a  comprehensive  modern¬ 
ization  program.  General  Electric  Company,  Schenectady 
5,  New  York. 


GENERAL  fm  ELECTRIC 
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Electric  Irons 


Typical  shapes  made 
from  lAimtcotd  }*osl- 
Ftfrmtng  Slock. 


l’r<)»  t«)r  Kleciric  (.'(t.  has  announced  that 
it  is  sliippinji  ttie  first  of  its  allotment  of 
electric  flatirons.  The  moilel  in  productiot 
is  a  1,000-watt,  a-c  iron  with  hakelite  ban 
die,  permanently  attached  cord,  speed  at- 
lector  and  a  dial  fd  fabrics. 


Kdwin  F.  (iiith  i'.o.  has  announced  that 
its  Quick-Liter  unit  is  available  now  as  a 
heavy-weijiht  model.  This  morlel  features 
a  lateral-ribbed  reflector,  which  is  said  to 
act  as  corrutrations  in  a  metal  barrel  to 
minimize  dents  due  to  accidental  blows,  It 
is  a  combination  hot  atid  cidd  cathode  fii- 
tiire  and,  accordiii}:  to  the  announcement, 
operates  at  low  ami  irregular  v(dtap;es  and 
tinfler  extreme  temperature  conditions.  Avail¬ 
able  in  two  an<l  four  40-watt  fluorescent 
lamp  siws  for  ll.o-  or  2.40-volt.  60-cycle,  i< 
operatioru. 


LAMICOID  POST-FORMING  STOCK 


Works  Easily  for  Deep  Drawing  and 
Forming  of  Intricate  Parts 


Alloy  for  Connectors  (520! 

Htirndy  Kufiineerinj:  (io.  has  announced 
that  it  is  iisirif:  a  new  hiph-strenfith  alien 
for  all  cast,  e  iirrent-carryintr  parts  of  elec¬ 
trical  e-onne«  tors.  This  alloy  is  said  to  be 
the  same  as  llurmly’s  hiph  co(»per  alloy 
11.4  hut  to  have  the  addition  <d  Lithium, 
which  ailds  almost  20/^  to  tensile  strength. 
Fdon^iation  is  im-reased  20'/'  ami  the  coel- 
cient  of  fric  tion  is  reduced,  it  is  stated. 


Lamicoid,  the  laminated  plastic  which  has  long 
been  u.sed  for  many  electrical  and  mechanical 
applications,  is  also  available  in  .sheet  form  for 
post-forming. 

Sheets,  36"x42"  and  in  thickne.s.ses  of  1  32" 
and  over,  are  of  two  types:  E-527,  for  deep 
drawing  and  forming  of  intricate  parts;  E-528, 
for  ordinary  forming  and  .shallow  drawing. 

Becau.se  of  the  special  materials  u.sed  in  the 
manufacture  of  this  stock,  it  can  l)e  formed  or 
drawn  without  breaking  down  the  fabric  or 
weakening  the  drawn  parts. 

Lamicoid  Post-Forming  Stock  has  l)een  u.sed 
extensively  in  the  aviation  indu.stry  and  has 
many  applications  where  gcx)d  electrical  prop¬ 
erties,  strength  and  light  weight  are  de.sired. 

I.amicoid  Post-Forming  Stock  is  available  from 
any  of  the  offices  or  distributors  listed  below. 


Push  Buttons  (52l| 

I)c‘sinncd  primarily  fur  pruup  mciuntinf 
un  machinery  ur  cunirul  euclu'^iires,  a  ne« 
line-  uf  uil-ti^ht  iui)>h  hutluiis  has  been  in¬ 
troduced  by  Scpiare  I)  (Ici.  Other  featurfs 
claimed  for  the  new  line  are  compactness 
without  sacrifice  of  am;essihilitv ;  (piick,  easy 
installation;  flexibility. 


Transmitter 

licmlix  Hadii 
Corp.  has  d*‘ve 
transmitter  whi 
quency  in  the  1 


if  H.-ii.lix  Aviation 
i<;le-cr>'tal  mobik 
set  for  any  ft*" 
;acvcle  hand. 


200  VARICK  STREET,  NEW  YORK  14,  N.  Y 


Chicago:  600  West  Van  Buren  Street  •  Cleveland:  1276  West  3rd  Street 
Detroit:  Book  Building  •  Cincinnati:  3403  Hazelwood  Avenue  •  Boston: 
285  Columbus  Avenue  •  Lamicoid  Fabricators,  Inc.,  3600  Potomac 
Avenue,  Chicago,  III.  •  Insulating  Fabricators,  Inc.,  69  Grove  Street, 
Watertown,  Mass.  •  Insulating  Fabricators,  Inc.,  12  East  12th  Street, 
New  York  City  •  The  Kirby  Co.,  13000  Athens  Avenue,  Cleveland,  Ohia 


Welding  Positioner 

Standard  Machinery  (io.  has  ini 
a  multi-purpose  weldinf:  positioner 
tatinp;  work  up  to  7(M)  Ih.  at  '•jice 
0  to  2.4  r.p.m.  in  either  dire<-tion  I 
wheel  control. 


L-M  DISTHtBUTtON  BQUI^MiNT  /NCLUOCS;  DUfribution  Tronaformtrt  •  Fu««  Cutouts  anrf  Fut«  Lfnkt  •  Lightning  Arrotlort 
Oil  Switchos  •  Polo  lino  Hordworo  •  lino  Construction  Sgocioltios  •  Undorground  Equipmont  •  Fibro  Conduit  •  Stroot  lighting  Equipmont 
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L-M  Heavy  Duty' 
Expulsion  Type 
Lightning  Arrester 


I  L-M  Heavy  Duty  Expulsion  Type  Lightning 
I  Arresters  give  a  high  degree  of  protection, 
p  Superior  design  assures  low  sparkover,  low  IR 
drop,  and  discharge  capacity  adequate  to 
handle  severe  surges  with  ample  margin  of 
safety.  L-M  wedge-shaped  arcing  chamber  is  de¬ 
signed  to  keep  fibre  erosion  at  a  minimum,  thus 
assuring  long,  trouble-free  life.  Get  details  from 
the  L-M  Field  Engineer,  nearest  L-M  branch 
office,  or  Line  Material  Co.,  Milwaukee  1,  Wis. 

FEATURES  OF  L-M  TYPE  PF* 
EXPULSION  ARRESTERS 

Ditchorgo  copocify  ample;  passes  Follow  current  interrupted  at  end 
65,000-ampere  surge  test.  of  first  half-cycle. 

Sporkover  .ufficiently  low  for  am-  S^vice  lif*:  wedge-ihoped 

pie  protection  to  tronjfornfbr  with  ‘‘**'0'’  etot'O"  of  fibre  at 

a  large  safety  factor.  °  minimom,  assuring  long,  trouble- 

free  service. 

tR  Drop  extremely  low.- To  take  EK,ernol  gap  insulates  fibre  ports 
f^ull  advontage,  oil  eads  should  (i„,  voltoge  except  during 

be  as  short  os  possible.  conditions. 

No  Radio  Interference  Moisture  Seol  not  needed. 


EXTERNAL  GAP 
AND 

arcing  horn 


SOLDERLESS 
—  CONNECTOR 
FOR  POWER  LINE 


PORCELAIN 
INSULATOR 
AND  HOUSING 


ature? 
lid  to 
rel  to 
ofs.  It 
ie  iii- 
;ment. 


HEAVY 

HORN-FIBRE 

/TUBE. 


FIBRE  GAP  DESIGN 
SHOWS  L-M  SUPERIORITY 


Avail- 
escfnt 
Ie,  a< 


LEFT:  Inside  of  fibre  arcing  chamber; 
the  three  electrodes  form  two  internal 
gaps,  and  provide  excellent  sparkover 
characteristics. 


UPPER 

ELECTRODE 


FIBRE  ARCING 
PLUG¬ 
QUENCHING 
CHAMBER 


MIDDLE 

ELECTRODE 


Cross  section  of  chamber.  Wedge 
presses  arc  into  thin  sheet,  so  that  even 
small  follow  currents  are  promptly  ex¬ 
tinguished.  Wide  part  is  ample  space 
tor  venting  the  gases. 


.  LOWER 
ELECTRODE 


VENT  FOR  GAS 


inlin; 
i  new 
>n  in- 
itures 
ctnes 
,  east 


SOLDERLESS 
CONNECTOR  FOR 
■'GROUND  WIRE 


As  a  surge  reaches  arrester,  it  sparks  over  external 
gap  at  top,  jumps  the  two  internal  gaps,  then  Hows 
to  the  ground,  thus  protecting  transformer  from 
damage. 

The  60-cycle  current  tends  to  follow  the  surge 
and  maintain  the  arc.  To  interrupt  this  follow- 
current  is  the  function  of  the  fibre  arc-extinguish¬ 
ing  chamber. 

The  arc  produces  gas  from  the  fibre  in  the  wedge- 
shaped  passage.  This  gas  quenches  the  arc  by  ex¬ 
pulsion  action  at  the  end  of  the  first  half  cycle, 
the  instant  the  current  passes  through  zero. 

Long  intermediate  electrode  exposes  a  large  area 
of  fibre  to  the  arc,  combining  large  expulsion  action 
with  short  sparkover  distance  for  the  surge. 


SIZES:  Type  PF  Expulsion  Arresters  are 
made  in  three  sizes,  rated  at  3,  6,  and  9  kv.; 
cross  orm  or  fiat  mounting  hongers. 


Ask  the  L-M  Field  Engineer  —  Discuss  your  requirements 
freely  with  the  L-M  Field  Engineer.  L-M  makes  many  types  of  lightning  pro¬ 
tective  devices;  he  can  give  you  an  unbiased  recommendation  based  on  his 
own  knowledge  and  the  company’s  wide  research  and  field  experience.  Call  or 
write  the  nearest  L-M  branch  office  or  Line  Material  Co.,  Milwaukee  1,  Wis. 


IN  FIFTEEN  short  years  Essex  Extra -Test  Mnp^net 
Wire  has  reached  an  enviable  "first-choice”  po¬ 
sition  in  the  field. 


A  natural  advancement — for  it  has  always  been  a 
rigid  Essex  policy  never  to  be  content  with  just 
good  wire.  Every  spool  that  leaves  the  plant  must 
carr)’  extra-good  wire-  the  best  that  can  be  made-  - 
whether  it  is  size  50  or  0;  round,  square  or  rec¬ 
tangular;  bare,  covered  or  enameled. 


Essex  Magnet  Wire  is  drawn  to  size  under  most  care¬ 
ful  supervision,  and  subjected  to  continuous  physical 
and  electrical  tests  for  purity,  temper,  elongation,  con¬ 
ductivity,  and  gauge.  Insulation  tests  are  equally  fre¬ 
quent  and  severe.  And  in  every  case,  results  niust  exceed 
standard  recjuirements.  Many  are  far  in  excess  of  most 
rigid  specifications. 


That’s  why  Essex  Magnet  Wire  has  been  so  literally 
labeled,  ' 'Extra-Test ’ 


ESSEX  WIRE  CORPORATION 


FORT  WAYNE  6,  INDIANA 


Such  superiority  is  the  direct  result  of  extensive 
development  work  and  severe  laboratory  tests. 
Made  from  commercially  pure  electrolytic  copper. 
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You  soldier— you  sailor— you  coastguard — you  marine— 

It’s  difficult  to  put  across  exactly  what  I  mean; 

I  won’t  get  sentimental  (though  I  feel  it  deep  inside) 

I  don’t  want  to  embarrass  you  nor  shame  your  decent  pride; 
You  struck  no  blow  for  me — you  didn’t  even  know  my  name. 
And  if  you  had,  why  who  in  hell  was  I?  But  just  the  same 
I  owe  you  something,  and  I’ve  got  to  get  it  off  my  chest; 
Because  you  shoot,  I  get  to  eat;  because  you  march,  I  rest. 
Because  you’re  over  there.  I’ve  got  a  home,  a  vote,  a  job — 
Because  you  are  a  leatherneck,  a  devil  dog,  a  gob, 

I  am  a  man  who’s  never  seen  death  raining  from  the  skies. 

Or  cold  and  famine  killing  folk  before  my  very  eyes. 

1  am  ashamed  to  owe  so  much,  to  get  such  treasure  free, 


To  have  such  blood  and  labor  lavished  on  a  guy  like  me— 

Me,  and  a  hundred  million  more,  who  cannot  work  and  sweat 
Quite  long  enough,  quite  hard  enough,  ever  to  pay  the  debt. 
We  breathe  the  air  of  freedom,  and  we  tread  our  native  ground 
And  nobody  is  jailing  us  or  pushing  us  around. 

No- foulness  wrecks  our  heritage,  no  tyranny  is  blighting 
The  bounty  of  our  motherland— because  you’re  in  there  fighting! 

—  Ted  Robinson  in  the 
Cleveland  Plain  Dealer 


At  with  our  entire  production  facilities — now 
with  our  advertising — Railley’s  energies  are 
single-mindedly  devoted  to  America's  war  effort. 


DIG  DEEP!  7tJ>  WAR  LOAN 


Now  Making  for  Victory:  X-RAY  PARTS  •  GAS  PROOF  COVERS 
ROCIST  PROPULSION  UNITS  •  DUMMY  FUZES  •  PRACTICE  CARTRIDGES 


CORPORATION  •  CLEVELAND,  OHIO 
0»I0IM«T0R$  OFTHE 
PIM-IT-UP  LAMP  L-  A 
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Engineered/ 


SAFETY  SWITCH  WITH  "ClAMPMATIC"  CONTACTS 


BullDog  technicians  put  in  years  of  labora* 
tory  research  to  develop  these  advanced 
principles  in  safety  switch  design  —  more 
years  of  experimental  engineering  to  prove 
them.  Result:  The  BullDog  Vacu-Break 
Safety  Switch  —  far  ahead  of  the  field! 

No  other  safety  switch  has  the  Vacu- 
Break  principle  of  arc  suffocation — Clamp, 
matic  contacts  tight  as  a  bolted  connection 


in  the  ON  position,  thus  reducing  heating 
—  simplified  mechanism  for  positive  opera¬ 
tion —  modern  streamlined  cabinet — ample 
interior  wiring  space  without  sacrificing 
over-all  compactness.  Capacities  from  30 
Amp.  to  1200  Amp. 

Take  the  word  of  top-flight  engineers  in 
leading  plants  of  the  nation.  Or  investigate 
for  vourself.  Write  for  illustrated  folders. 


BULLDOG 


BUY  WAR  BONDS 


SALVAGE  PAPER 


ELECTRIC  PRODUCTS  COMPANY 


BOX  177,  R.  PK.  ANNEX,  DETROIT  32, 
MICHIGAN.  In  Conada:  BullDog  Elec¬ 
tric  Products,  Ltd.,  Toronto.  Field  Engi¬ 
neering  Offices  in  All  Principal  Cities. 


Also  Manufacturers  of 
SofToFuse  Panelboards — Switchboards — 
Circuit  Master  Breakers  —  BUStribution 
DUCT,  for  "plug-in"  power  —  Universal 
Trol-E-Duct,  for  flexible  lighting — Indus¬ 
trial  Trol-E-Duct,  far  moving  "loads. 


BULLDOG  PRODUCTS  ARE  SOLD  AND 

DISTRIBUTED  BY  THE  FOLLOWING 

PACIFIC  COAST  REPRESENTATIVES: 

Coast  Electric  &  Manufacturing  Co. 

Safety  Switchboard  &  Manufacturing  Co. 

Mullenbach  Electrical  Manufacturing  Co. 

1720  N.E.  Sixth  Avenue 

1445  Stevenson  St. 

2300  East  27th  Street 

Portland,  Oregon,  Tel.  Garfield  2844 

San  Francisco,  Calif.,  Tel.  Hemlack  2470 

Los  Angeles,  Calif.,  Tel.  Jefferson  2224 

bensfit  »• 

toUatio" 

SOBMARiNEff!!!, 


To  handle  this  11,999-foot  length  of  Okohite 
Submarine  cable  shipped  recently  to  a  naval' 
base,  a  specially-designed,  electrically-driven 
reel  was  used. 

The  23,000  volt  cable  with  10  conductors  w  as 
3.5  inches  in  diameter  and  weighed  15'/2  lbs.  to 
the  foot.  Weight  of  the  cable  alone  was  93  tons, 
and  the  ^able,  reel  and  accessories  (including 
A-frames,  bearings  and  lifting  beam  for  han¬ 
dling)  had  a  total  weight  of  105  tons.  The  reel 
was  9.2  feet  high  and  17  feet  wide.  Four  such 


shipments  were  involved. 

For  helpful  information  regarding  insulated 
wires  and  cables  for  every  electrical  purpose, 
get  in  touch  with  Okonite  engineers. 

The  Okonite  Company,  Passaic,  New  Jersey. 

OKONITE  m. 

insulated  wires  and  cables 
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YeS!  THERE’S 
A  SPECIAL 

Hicoptes* 

SPLICING  SLEEVE 

★ 

for  ‘^80**  and  *‘130’' 
High  Tensile  Steel 
Power  Conductors 


1  .  Whether 
the  joint  is  to  be 
mode  in  the  air  or  on  the 
ground,  the  job  con  be  done 
foster  and  easier  with  Nicopress 
galvanized  steel  splicing  sleeves. 


IsrsT-' 


2.  The  completed 
splice  is  stronger 
thon  the  roted  breoking 
strength  of  the  wire  itself. 


The^ationa! 
Telephone  Supphf 
Compantf 

5100  SUPERIOR  AVENUE 
CLEVELAND  3,  OHIO 

Conodion  Mfr.  —  N.  SLATER  CO.,  LTD., 
HAMILTON,  ONT.,  CANADA 
Export  Distributor 

international  standard  electric 

CORP.,  NEW  YORK,  N.  Y. 


RUEmi 


data  backs,  ate.. 


Insulating  Varnishes 


(524) 


Properties  of  Dow  Corning  silicone  Insulat¬ 
ing  varnishes  are  given  in  a  new  bulletin  on 
the  company's  DC  993  varnish.  Advantages, 
application  and  specifications  are  listed  in 
the  eight-page  release,  which  also  includes 
samples  of  heat  resistant  insulations  made  with 
DC  993,  a  varnished  glass  cloth  and  a  bonded 
mica  glass  cloth. 


Lighting  Design 


(525) 


General  Electric  Co.  has  released  another 
in  its  series  on  postwar  lighting.  A  12-page 
booklet,  the  new  presentation  contains  a  home 
lighting  plan  designed  by  Theodore  Criley, 
Jr.,  director  of  Southern  California  Chapter, 
AIA,  and  architect-engineer  for  housing  proj¬ 
ects  in  California,  Nevada  and  Arizona. 


Insulation 


(525) 


Continental  Diamond  Fibre  Co.  has  issued 
a  new  bulletin  on  electrical  insulating  mate¬ 
rials.  This  28-page  illustrated  bulletin  Includes 
data  on  standard  NEMA  grades  of  phenolic 
laminates,  information  on  tests  and  complete 
data  on  several  types  of  electrical  insulating 
materials. 


Terminal  Blocks 


(527) 


Burke  Electric  Co.  Controlead  terminal 
blocks  are  described  in  a  six-page  bulletin 
released  recently.  Included  are  cross  section 
views,  dimensions  and  prices  of  the  ten  types 
of  terminal  blocks  manufactured  by  the  com¬ 
pany. 


Rubber  Adhesives 


(528) 


B.F.  Goodrich  Co.  gives  information  on  its 
natural  and  synthetic  rubber  adhesives  in  a 
12-page  bulletin  recently  issued.  Directions 
for  application  of  rubber  cements  are  in¬ 
cluded  and  synthetic  rubber  cements  for  syn¬ 
thetic  rubber  products  are  described.  How  to 
choose  the  right  kind  of  cement  for  various 
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applications  is  discussed  and  differences  be 
tween  vulcanizing  and  non-vulcanizing 
of  rubber  cement  are  outlined.  A  table  giy^j 

data  on  cement  weights,  colors  and  has.  - 
.  .  ,  ,  ’  m*. 

terials  used. 


Electric  Timers  (529j 

C.  H.  Stoelting  Co.  has  a  bulletin  describing 
Its  electric  timers,  including  table  and  wi|| 
model  stop  clocks,  precision  chronoscopes 
combination  timers  and  impulse  counters 
stop  watch  controllers  and  spring  wound  X-ray 
timers. 


1 


Motor  Selection 


(530) 


"Fractional  Horsepower  Motor  Selector"  b 
the  title  of  a  booklet  available  from  tha 
Dumore  Co.  This  data  book  tells  In  outline 
form  how  to  select  types  and  sizes  of  frac¬ 
tional  horsepower  motors  for  various  appli¬ 
cations. 


Distribution  Plans 


(53l| 


A  booklet  giving  a  brief  history  of  tki 
company  and  its  policies  and  organization, 
with  proposed  postwar  distribution,  has  bean 
prepared  by  Graybar  for  management,  pro¬ 
duction  and  purchasing  executives. 


Flow  Meters 


(532) 


Selection  data  for  its  line  of  flow  measw- 
ing  instruments  is  given  in  a  16-page  publi¬ 
cation  offered  by  the  Cochrane  Corp.  Spec'rfk 
gravities  of  gases  and  of  various  metals  used 
in  floats  are  given,  as  are  formulae  for  con¬ 
verting  water  and  air  capacities  to  terms  oi 
other  liquids  and  gases.  Pressure  drop,  lengtii 
of  scale  and  float  material  are  included. 


Fluorescent  Fixtures 


(5331 


Sylvania  Electric  Products  has  a  new  bookld 
containing  information  on  industrial,  commer¬ 
cial,  portable  and  inspection  type  fluorescent 
fixtures;  F  lamps,  starters  and  lamp  holders. 


Capacitors 


(5341 


Sprague  Electric  Co.  has  prepared  a  Sk- 
page  catalogue  on  its  paper  dielectric  capac¬ 
itors.  Notes  on  capacitor  selection  and  use 
are  included. 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  4,  California 
Please  send  me  information  about  following  CIRCLED  items: 
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Of  course  the  Sheik  is  confused  by  Loytex-insuloted  wire.  He's  one 
of  the  countless  number  of  men  now  seeing  wire  for  the  first  time. 
In  hot  deserts  and  tropical  jungles,  in  distant  islands  and  freezing 
arctic  lands — places  where  electricity  has  never  before  been  har¬ 
nessed,  Laytex  is  demonstrating  its  marvelous  properties  as  a  wire. 
To  many  of  the  people  in  these  lands,  wire  henceforth  means  Laytex. 

But  to  us  here  at  home,  Laytex  is  more  than  the  average  wire. 
Under  the  strain  of  world-wide  war,  Laytex  gives  better  performance 
than  was  ever  expected  of  any  wire  under  such  gruelling  conditions. 

Military  needs  now  take  the  entire  output  of  Laytex  Wires  and  Cables. 
But  we  hope  the  day  is  not  far  off  when  manufacture  will  be  resumed 
forResidential  and  Commercial  Building,  Police  and  Fire  Alarm  Systems, 
Communications, Signalling,  Power  Control  and  other  exacting  services. 


Rubber  Insulation  at  Its  Best 


ELECTRICAL 
WIRES  AND  CABLES 


Serving  Through  ScietKe 


UNITED  STATES  RUBBER  COMPANY 


1230  SIXTH  AVENUE  •  ROCKEFELLER  CENTER  •  NEW  YORK  20,  N.  Y.  •  In  Canada:  DOMINION  RUBBER  CO.,  LTD.* 
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THERE  IS  A  SQUARE  D 

^Oicuct  for  every 

TYPE  OF  INDUSTRIAL  APPLICATION 


Rain-tight  Multi-braakart  with  a  va¬ 
riety  of  circuit  arrangements  for  such 
outdoor  applications  as  lights,  signs,  etc. 
Also  Multi-breakers  and  circuit  breakers 
in  weather  and  dust-tight  and  explosion- 
resisting  enclosures. 


Industrial  Multi-breakers  are  available 
in  capacities  from  15  to  100  amperes, 
with  2  or  3  poles.  Quick  make,  quick 
break  with  dust-resisting  sheet  steel  en¬ 
closures;  also,  explosion-resisting  types. 
Front  operated  with  trip  indication. 


Weatherproof,  Dust-tight  and  Explo¬ 
sion-Resisting  Circuit  Breakers  are 
furnished  in  cast  iron  enclosures  with 
gray  enamel  finish.  Standard  conduit 
openings  in  the  ends.  Capacities— 1 5  to 
600  amperes  up  to  575  Volts. 

Multi-breaker  Type  M  Load  Centers 
with  50  ampere  frame  breakers  for  ap¬ 
plications  involving  120-240  volt  AC 
circuits.  Available  with  varied  number  of 
single  and  double  pole  breakers  of  1 5- 
20-25-35  and  50  ampere  ratings.  100 
ampere  bussed  mains  available  if  re¬ 
quired.  Choice  of  surface  or  flush  mount¬ 
ing  devices  for  indoor  installations  and 
raintight  boxes  for  outdoor  applications. 


•  Square  D  Circuit  Breakers  provide  quick  restora¬ 
tion  of  service  after  short  circuit  or  overloads. 
They  eliminate  fuses  and  reduce  maintenance 
cost  since  no  replacement  of  parts  is  necessary. 

*  Built  into  every  Square  D  circuit  breaker  is  a 
time-lag  feature  which  permits  harmless  momen¬ 
tary  overloads  to  pass  without  causing  the  unit 
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LOS  ANGELES  21 


MO  Multi-breaker  for  use  on  small 


machines  such  as  drill  presses,  grinders, 
riveters,  staplers,  saws,  beaters,  etc. 
Available  in  single  ond  double  pole  or 
for  2  and  3-wire  systems.  15,  20  and 
25  amperes.  Price  is  comparable  to 
Type  D  switches. 


Industrial  Circuit  Breakers  in  standard 
sheet  steel  enclosures  are  available  in 
capacities  from  1 5  amperes  to  600 
amperes,  up  to  575  Volts.  Made  in  2 
and  3  poles  and  for  3  and  4-wire  sys¬ 
tems.  These  devices  are  quick  make  and 
quick  break  with  trip  indication. 


Multi-breaker  Load  Centers  for  con-  T 
trolling  and  protecting  lighting  and  smal  ' 
power  circuits.  Made  in  a  variety  of  dr-  | 
cuit  arrangements  with  capacities  of  15,  | 

20,  25,  35  and  50  amperes,  for  either  ' 
2  or  3-wire  service,  with  individual  trip.  | 

Multi-breaker  Lead  Centers  in  Cast  I 
Iron  Enclosures  for  Class  I,  Group  D  I 
and  lower  applications.  Can  be  furnished  ^ 
for  2  and  3  wire  solid  neutral  systems—  ^ 
up  to  8  single  pole  circuits  or  combine-  F 
tion  of  single  and  double  pole.  These  ! 
cast  enclosed  Multi-breakers  enjoy  a  i 
wide  variety  of  applications  wherever  ^ 
explosive  atmospheres  exist. 


to  disconnect  the  circuit.  •  Square  D's  line  of  cir* 
cuit  breakers  is  unusually  complete,  assuring  the 
right  unit  for  any  given  installation.  •  See  our 
catalog  in  Sweet's  or  write  for  Industrial  Circuit 
Breaker  Bulletin.  Address  Square  D  Company, 
1318  East  16th  Street,  Los  Angeles  21,  California. 


SAN  FRANCISCO  3 


DENVER  4  •  DETROIT  n  •  MILWAUKEE  2 


of  things 
to  come . . 
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^LEAN,  ifreamlin*d  houses, 

cars  are  in  store  for  tomoi^W's  wbtidl^ 

UlyEpery  detail— on  the  drafting  boards  of  flaM^Ntg's 
nBBjjjUsigners.  So,  too,  Electromaster  is  busft 

range  that  will  exactly  suit  the  teste,  coniK0|p^^ 
■Hbocketbook  oi  Mr.  and  Mrs.  Homemaker. 

HOpi^  aren't  yet  ready  to  divulge  what  this  range  of  the 
HP#  will  be,  but  we  do  know.  It  will  combine  sound 
Hppering  with  atttqi^d^*^  appearance  to  ofier  maximum 
Ptip^d  economy  of  cooking  operations. 

B^fbr  example,  Qectromosier  Model  T41-I  features  thick 
IpM  gloss  oven  insulation,  large  twin  unit  oven,  removable 
;^«mb  tray,  and  convenience  outlet.  A  compact,  attroctive 
iflige  offering  full  cooking  capacity  in  minimum  floor  space, 

‘  ‘  Look  to  Electromaster  for  maximum  safety,  efficimicy, 
CBui  convenience.  A  few  territories  are  still  open  to  dealers. 


DETBOT  31,  MICHiaAN 


1807  EAST  ATWATER  STREET 
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[tuAKTiNG,  l)y  1).  Walter  vj 
pat-es,  s'/j  X  5'/!.,  McGraw-HiB 


In  this  new  liook,  the  author  points  out 
that  texlltooks  coverinfi  ineehaniral  drawin*; 
have  tn-ated  workiii}:  drawings  of  electri^ 
tna<’liin<'s  hut  that  drafting  technique,  at 
applied  to  electric  circuit  diafirams  and  wir- 
ill};  plans,  has  been  };iven  little  considera¬ 
tion.  In  this  little  hook,  he  sei'ks  rci ncnitioa 
of  this  special  kind  of  drawiri};  and  oflen 
prai  tical  };uidance  to  the  potential  electrical 
draftsman  who  has  an  elementary  knowledge 
of  the  electric  circuit. 

rwenty-fiv(“  short  chapters.  to};ether  witi 
an  a|)|)endix  of  tables  and  ahhreviationa, 
present  simjile  and  typical  wirin';  plans  ol 
various  apjilications  ran};in}:  from  lij;htinj 
and  |iower  to  radio,  television,  and  aircraft 
In  achlition.  short  chapters  on  subjects  sucl 
as  office  practice,  notes  and  specifications 
and  draftin';  kinks  are  included. 

As  a  text  hook  for  trade 
s(‘lf  instruction,  this  hook  shci 
useful  in  introduciii};  the  stm 
(  ialized  field  of  electrical  dra 
lems  and  test  cpiestions  ftiven  at  the  end  of 
each  cliapter  should  he  [larticiilarly  valuable 
to  the  earnest  student. 

In  later  editions  of  the  hook,  certain 
« hang'es  mi};ht  he  made  to  advanta};e.  As  an 


■bools  or  for 
I  prove  quite 


TELEVISION#  SINCE  pione 

CANNON  PLUGS 


DAYS.  HAS 


DEPENDED  UPON 


Because  Cannon  Plugs  and  Recep- 
tacles  were  designed  especially  for 
use  in  critical  circuits,  they  were 
incorporated  into  the  first  tele- 
vision  hook-ups.  Says  Harry  R.  BSpR 
Lubcke,  Director  of  Television  for  HByi 
the  Don  Lee  Broadcasting  System: 

camera  p 

"Wi'  find  Cannon  Connectors  indis-  cannon  ( 
...  I  •  •  •  the  instre 

pensable  tn  our  television  operations.  focusii 
We  called  on  Cannon  in  i^yj  and 
u'hat  was  probably  the  first  ^ 
all-television  connector 


Ht.KCTKK  I’nWKK  DiSTUlltl  TtON  KOH  InDIS- 
TitiM,  1*1. WTS.  109  |)a};cs.  8x11.  contents, 
illustrated.  .American  Institute  (d  Klectrical 
Kn}:ineers.  .'W  \A  est  .'fOth  .'^t..  New  \  ork.  $1.00. 

.A  useful  assembly  of  w  idely  diversified  in¬ 
formation  on  desi};n  of  electrical  jiower  dis¬ 
tribution  systems  for  industrial  jilants.  It 
treats  of  all  |)hases  of  the  subject  from  source 
of  enerpy  to  utilization  devices.  It  should 
prove  valuable  to  industrial  en};ine<-rs.  power 
company  salesmen  and  others  who  may  need 
reliable  information  on  industrial  design 
problems.  Professional  capacities  of  the 
more  than  forty  contrihutin};  authors  indi¬ 
cate  the  scope  and  presti're  of  the  report 
.Authors  have  drawn  from  the  wealth  of 


Hi<;!i-FnK<.)t  K.NCY  Ixm  cTioN  IlKVTtNC,  byv 
•ank  .  Curtis.  McCraw-llill  Book  Co,l 
u  pa};es.  illustrated.  $2.7.5. 

AA  ith  present-day  interest  in  the  possibl*j 
)])lications  <>f  hi};h-frc(juency  to  heat  treat* 
f;  and  other  industrial  uses,  this  book- 
■in};s  the  first  practical  and  authoritativ* 
impilation  of  this  new  technique  to  the 


Cannon  Electric  Development  Co.,  Los  Angeles  31,  Calif. 

Canadian  Factory  and  Engineering  Office:  Cannon  Electric  Company,  Ltd., 
Toronto,  Canada 
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bFll  lELEPHONE 


Preferred  for  line  construction  and 
maintenance  trucks,  the  FWD  Model 
HST  embodies  the  accumulated  ex¬ 
perience  of  35  years  of  FWD  leader¬ 
ship  in  four  -  wheel  -  drive  trucks. 


the  rugged  construction  where  ruggedness 
counts  —  the  ability  to  haul  longer  for  less  in 
gas,  oil,  tires  and  maintenance  —  have  won  for 
FWDs  preferred  ranking  as  tough,  unusually 
able  line-construction  and  maintenance  trucks. 


Despite  wartime  handicaps  .  .  manpower  short¬ 
ages,  over-worked  equipment  and  other  limita¬ 
tions  .  .  .  utilities  are  meeting  unprecedented 
emergency  demands.  FWD  trucks  are  helping 
more  than  150  utility  .companies  maintain  their 
traditional  reputation  for  unfailing  service 


FOR  ESSENTIAL  INDUSTRIES,  a  limited 
number  of  FWDs  will  be  available  this  year. 
Phone,  wire  or  write  us,  or  see  the  nearest 
authorized  FWD  dealer. 


FWDs  add  to  the  work  range  and  capacity  of 
available  crews  and  equipment.  On  or  off  the 
pavement,  cross-country  or  on  main  highways, 
FWDs  get  through  to  location.  The 
extra  dependability  —  the  full  power 
and  traction  of  four  driving  wheels  — 


THE  FOUR  WHEEL  DRIVE  ADTO  CO. 

Clintonville,  Wisconsin 

Canadian  Factory:  KITCHENER,  ONTARIO 


FWD  Distributors 

OKLAHOMA— Halliburton  Oil  Well  Cementing 
Co.,  P.O.  Drawer  471,  Duncan,  Okla.  and  Okla¬ 
homa  Road  Mach.  Co.,  Muskogee,  Okla.;  ORE¬ 
GON — Feenaughty  Machinery  Co.,  112  S.E.  Bel¬ 
mont  St..  Portland  14,  Ore.;  UTAH — Cate  Equip¬ 
ment  CO.,  49  E.  9th  St.  So.,  Salt  Lake  City,  Utah; 
WASHINGTON — Feenaughty  Machinery  Co.,  1023 
6th  Ave.,  So.,  Seattle  2,  Wash,  and  Feenaughty 
Machinery  Co.,  715  N.  Division  St.,  Spokane, 
Wash.;  WYOMING — Wortham  Machinery  Co.,  517 
W.  17th  Street,  Cheyenne,  Wyo. 


FWD  Distributors 

ARIZONA — Arizona-Cedar  Rapids  Co.,  401  N.  1st 
St.,  Phoenir,  Arir.;  CALIFORNIA— Hillman-Kelley 
Company,  1000  Macy  St.,  Los  Angeles  and  FWD 
Pacific  Co.,  469  Bryant  St.,  San  Francisco  7,  Calif.; 
COLORADO — Liberty  Trucks  4  Parts  Co.,  P.O.  Bor 
1889,  Denver  I,  Colo.;  IDAHO — Intermountain 
Equipment  Company,  Broadway  at  Myrtle  St., 
Boise,  Idaho;  MONTANA — Steffeck  Equipment 
Co.,  II  E.  Cutler  St.,  Helena,  Mont.;  NEVADA — 
Allied  Equipment  Co.,  Reno,  Nevada;  NEW  MEX¬ 
ICO — The  Myers  Company,  Las  Cruces,  N.M.; 


I 
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OAf£  AAfStVe/^ 

ro  yoctfi  PosTv^Atz  coao- 
scffi^we  ppo&PAPt 


In  spite  of  wartime  restrictions  and  shortages,  1941 
showed  an  increase  of  over  lOO.OOO  domestic  users  of 
electricity! 

That  wartime  gain  points  straight  at  one  hig  postwar 
market  for  your  surplus  |H)wer!  .  .  .  the  domestic  market'. 

And  right  now  Utilities  and  Appliance  Mamifacturcrj 
should  Im*  working  to  <levelop  an  increased  postwar 
demand. 

The  'M>ig  three”  in  the  domestic  market  will  he  thf 
houst'wife,  the  hiiilder,  the  fanner. 

The  housneife  can  he  encouraged  to  use  more  appli' 
ances. 

I'he  builder  can  he  influenced  to  inclu<ic  conipleU 
electrical  equipment  iii  iM)stwar  homes. 
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The  farmer  can  be  helped  to  pet  all  the  benefits  of 
electric  living. 

Let’s  Make  The  Home  Of  Tomorrow 
An  All-Electric  Home 

General  Electric  is  working  now  to  convince  the  public 
that  electrical  living  is  lietter  living! 

Reaching  housewives  with  one  of  the  largest  daytime 
radio  shows  .  .  .  The  G-E  House  Party .  .  .  available  to  a 
|N>tential  audience  of  28,0(M),000  homes. 

Reaching  builders,  architects,  and  bankers  with  s|M‘cial 


publication  advertising;  telling  them  why  |H)stwar  homes 
should  include  complete  electrical  efpiipment. 

Reaching  rural  and  urban  |)ower  users  everywhere 
with  appliance  advertising  that  w  ill  total  over  665,000,000 
ini[)ressions  in  consumer  magazines  iluring  1945. 

Utility  Companies  are  playing  a  vital  part  in  this  pro¬ 
gram  of  consumer  education.  And  (General  Electric  has 
available  helpful  literature  for  almost  any  kind  of  pro¬ 
motion  the  utility  may  conduct. 

Right  now  one  of  the  strongest  selling  activities  in  the 
public  education  campaign  is  the  G-E  House  Party.  ^  e 
will  gladly  furnish,  without  charge,  in¬ 
teresting  promotional  material  based  on 
this  radio  program  for  mailing  to  your 
customers. 

General  Electric  Co.,  Appliance  and 
Merchandising  Department,  Bridgeport, 
Connecticut. 


TUNE  IN;  "The  C-E  TToiisp  Party,”  every  afternoon,  Monday  through  Friday, 
4  p.ni.,  K.W  .T.,  (MtS.  "’riie  (i-K  All-tlirl  Orehentra.”  Sunday,  10  p.ni.,  K.\\  .T., 
NI5(;.  "The  World  T<wla>,”  .News,  Monday  through  Fri«lay,  (>:  t.i  p.  m., 
F.W.T.,  CHS. 

FOR  VICTORY-r.  eneral  Kleetric  is  working  night  and  ilay  to  hark  the 
attack.  You  can  help,  too,  by  .buying  and  holding  more  W  ar  Honda  than  before. 
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Kearney  visible  Pul-Tab  Fuse  *Figunsshowashi^as 
Paks  save  time  and  deliver  a  fresh,  30%  fuse  link  loss  wHh 
individually  wrapped  KEARNEY  old-time  bulk  packaging. 
FUSE  LINK  for  each  job  with 
assurance  that  its  original  preci¬ 
sion  has  not  been  destroyed  due  JgL 

to  tangling,  bending,  dropping  or  ^ 

other  forms  of  rough  handling  I 

or  abuse.  — f5Sf|¥|4^  | 

EARNmi^i 


KEARNEY  PUL-TAB 
FUSE  PAKS  save  time 

and  money  because: 

1.  Individual  bags  pre¬ 
vent  tangling  and  keep 
out  dirt. 

2.  Visible  identification 
tabs  assure  quick,  ac¬ 
curate  fuse  selection. 

3.  You  pull  out  only  the 
fuse  you  need  —  the 
others  are  fastened 
and  can’t  drop  out. 

4.  Flat,  compact  package 
— 5  links  to  a  Pak — 
easy  to  stack  or  hook 
on  lineman’s  belt. 


KEARNEY 


A  Kearney  Fuse  Link  is 
handled  just  once — when 
it*s  needed  to  do  a  job  I 
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It  covers  the  fundamental  principles,  dif. 
ferentiates  between  induction  and  didec- 
trie  heating,  discusses  types,  sources  of  high 
frequency,  design  of  heating  coils,  applica¬ 
tions  to  brazing,  soldering  and  joining,  to 
hardening  and  heat  treating,  describes  fix¬ 
tures,  enumerates  miscellaneous  applica¬ 
tions,  gives  advice  on  designing  for  the 
application  of  induction  heating  to  a  man¬ 
ufacturing  process  and  ends  with  some 
data  regarding  dielectric  heating.  It  is  de¬ 
cidedly  a  practical  work,  particularly  valu¬ 
able  to  the  manufacturing  executive,  the 
designer,  the  maintenance  engineer  and  the 
power  salesman. 


•  s  : 


IEI1HS 


To  THE  Editor: 

Continuing  the  thought  suggested  in  your 
editorial  in  the  March  issue  of  Electrical 
West  entitled  Lesson  in  Semantics,  may  I 
call  your  attention  to  the  suggestion  of  Mr. 
W.  B.  Davis,  Rochester,  N.Y,,  as  published 
on  page  5  of  the  March  15  issue  of  Forbes. 
It  reads  as  follows: 

“In  the  interest  of  clarity  and  a  better  un¬ 
derstanding  on  the  part  of  all  our  citizens,  I 
respectfully  suggest  that  in  all  news  items 
published  in  papers,  magazines,  editorials, 
etc.,  throughout  the  country,  where  reference 
is  made  to  government  projects,  govern¬ 
ment  expenditures,  government-created  jobs, 
etc.,  that  the  word  TAXPAYERS  be  sub¬ 
stituted  for  government. 

“Possibly  if  this  truth  is  repeated  often 
enough  it  may  finally  penetrate,  and  the 
myth  of  a  kindly,  goodhearted  something 
called  government,  dispensing,  with  generous 
hands,  riches  from  a  bottomless  treasure 
chest,  may  be  exploded,  and  we  will  finally 
realize  what  it  is  all  about.  Then  if  we  pre¬ 
fer  to  pay  and  continue  to  pay,  we  will  do  it 
with  open  eyes,  and  not  under  the  illusion 
that  some  man  or  group  of  men  must  neces¬ 
sarily  be  superior  in  intellect  and  endowed 
with  the  world’s  supply  of  the  milk  of  hu¬ 
man  kindness.’’ 


Santa  Maria,  Calif. 


C.  E.  Dyer. 


Mathias 


Established  I8S7 


KLEIN 


&  Sons 


Chicago,  III.,  U  S  A. 


To  THE  Editor: 

I  have  just  read  your  editorial  IThy  Ignore 
the  Trolley  Coach?  I  am  glad  you  are  call¬ 
ing  attention  to  the  importance  of  the  trolley 
coach  to  the  electric  industry  and  I  think 
you  are  doing  a  good  service  to  the  riding 
public  by  expounding  the  merits  of  the  trol¬ 
ley  coach  in  public  transportation.  It  is  true 
that  the  trolley  coach  is  a  more  expensive 
vehicle  to  construct  than  the  gasoline  bus.  It 
is  also  true  that  the  trolley  coach  requires 
the  construction  and  maintenance  of  an  ex¬ 
pensive  overhead,  but  on  the  other  hand  the 
trolley  coach  is  today  the  most  popular  ve¬ 
hicle  on  the  streets.  It  is  more  commodious 
than  the  motor  coach  and  its  operation  is 
much  smoother  and  absolutely  noiseless.  I 
think  strict  comparisons  will  disclose  that 
the  almost  complete  freedom  from  jerks  in 
starting  and  stopping  will  reflect  a  consider¬ 
able  saving  in  accident  hazards.  Wliere  dis¬ 
tinct  and  heavy  lines  of  permanent  traffic 
have  been  developed,  the  trolley  coach  i* 
ideal  vehicle  and  should  be  so  recognized  by 
the  transit  and  the  electrical  industries. 

Franklin’T.  Griffith, 
Chairman,  Portland  Traction  Co. 

Portland.  Ore. 
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Thisjs  the  way  KYLE  Automatic 
Oil  Circuit  Reclosers  Operate 

•  To  Decrease  Outages 

•  To  Reduce  Maintenance 

•  To  Increase  Continuity  of  Service 

Rural  distribution  systems  with  their  long  lines  and  small  loads 
scattered  over  large  areas  depend,  for  their  economical  operation, 
on  low  cost  of  installation,  minimum  cost  of  maintenance,  and 
maximum  continuity  of  service. 

Kyle  Automatic  Oil  Circuit  Reclosers  provide  the  perfect  protec¬ 
tion  for  such  lines.  This  Recloser  has  the  advantages  of  minimum 
time  delay  opening  on  the  first  and  second  operations  to  clear  all 
transient  faults  on  the  protected  sector.  It  also  gives  greater  time 
delay  opening  on  the  third  and  fourth  operations  to  allow  the 
blowing  of  a  sectionalizing  or  transformer  fuse  to  isolate  a  per¬ 
manent  fault  without  locking  out  the  Recloser. 

Thus,  the  Kyle  Recloser  permits  the  clearing  of  85%  of  all  faults 
which  occur  on  rural  systems  and  restores  service  completely  as 
soon  as  they  are  cleared.  It  isolates  the  permanent  faults  to  the 
smallest  possible  localities. 

This  ability  of  Kyle  Automatic  Oil  Circuit  Reclosers  to  coordi¬ 
nate  with  fuse  links  greatly  decreases  the  number  of  outages, 
eliminates  countless  service  trips,  reduces  maintenance  costs  and 
provides  the  greatest  possible  continuity  of  service. 


Ask  your  Line  Material  Representative  to  give  you  full  information  on 
the  specific  application  of  Kyle  Automatic  Oil  Circuit  Reclosers  to  your  lines. 


MADE  BY  K  Y  L  E 


CORPORATION 


sDUTii  MILWAL'KEF 
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Here  the  relative  time- resistances  of  various  braids, 
of  saturants  and  of  insulations  are  tested  against  the 
destructive  influence  of  ultra-violet  light,  high  tempera¬ 
tures,  and  simulated  wind  and  rain. 


IN  COVERINOS 


For  everq  braid  or  wrapping;  — 

constant  Research-testing  for 
all  possible  securities  of  service. 


0 


P 

0 

0 

0 
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General  Cable’s  research  program  recognizes  no  minor 
problems  of  conductors,  insulations,  or  of  coverings.  The 
abrasion  hazards  in  the  winding  of  motor  armatures,  the 
longevity  of  pole  line  installations,  the  cutting  down  of 
friction  in  pulling -in  building  wires  — all  of  these  and  a 
host  of  other  problems  are  subjected  to  searching  scrutiny. 
For  the  testing  of  the  textile  yams  as  raw.  materials,  at 
various  stages  of  manufacture  and  in  the  finished  product, 
specialized  practice  is  employed,  using- the  most  sensitive 
equipment  that  engineering  brains  can  devise. 

GENERytL  C/IBLE 
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Manufacturers  of  Bare  and  Insulated  Wires  and  Cables 
for  Every  Electrical  Purpose 
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A  PACEMAKER  POE 

American  Initiative 
AND  Ingenuity 


BMW-IQVOX 


2098  Farmers 
Bank  Bldg. 

C03€ /VI  Pittsburgh.  Pa. 


liWIS  FOUNOIY  A  MACHMi  MVHKMi 

Rolls  and  Rollins  Mill  Machinery 

POWn  PIPtNO  DIVISlOH  Ple&bricaced  Piping  Systems 
COlUMBUS  DIVISION,  Ordnance  Materiel 
SPBOAl  OKDNANCC  DIVISIOK 

Bofon  And-Airctaft  Gun  Mounts  and  Mechanisms 

BIAW-KNOX  DIVISlOH  Chemical  &  Process  Plants  & 
Equipment,  Construction  Equipment,  Steel  Plant 
Equipment.  Radio  &  Ttansmission  Towers  .  .  . 
General  Industrial  I^oducts 


PITTSBUROH  ROlU  DIVISlOH 

Rolls  for  Steel  and  Non-Ferrous  Rolling  Mills 
UNK>N  SrCEl  CASTINGS  DIVISION, 

Steel  and  Alloy  Castings 

NATIONAL  AUOY  STEEL  DIVISION. 

Heat  and  Corrosion-Resistant  Alloy  Castings 
MARTINS  PERRY  DIVISlOH 

Bofors  Anti-Aitoaft  Gun  Mounts 
BLAW-KNOX  SPRINKLER  DIVISlOH 

Automatic  Sprinklers  and  Deluge  Systems 


A  FEW  VICTORY  PRODUCTS 

anti-aircrapt  gun  smxints  gun  sudes  landing  barges  synthetic  rubber  plants  piping  por  naval  vesseu 

POWDER  PLANTS  ROCKETS  16"  nO^BCTILBS  CACT  ARMOR  POR  TANKS  A  NAVAL  CONSTRUCTION  CHEMICAL  PLANTS 
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STANDARD  ENGINEERS  NOTEBOOK 


Correct  lubricant  reduces  chain  drive  wear 


coAfr/fol 


\ro  ruMf^e 


Inhibited  turbine  oil  lengthens  charge  life 


Selection  of  the  proper  Calol  lubricant  for  any 
type  chain  drive  will  materially  reduce  wear  even 
under  the  most  adverse  conditions. 

On  a  worm  or  exposed  roller  and  block  chain,  Calol 
Pinion  Grease — 0  is  recommended  for  high  operating 
temperature,  Calol  Roller  Oil — X  for  medium  and 
Calol  Journal  Oil — 135  for  low.  For  enclosed  chains 
of  this  type,  Calol  Journal  Oil — 165,  — 135  and 
—35. 

For  chains  exposed  to  pitch,  resinous  materials, 
etc.,  special  Calol  Drier  Chain  Oil  is  recommended. 

Recommendations  for  silent  chain  drives  are  as 
follows;  Worn,  exposed  chains:  Calol  Roller  Oil — X, 
high  temperature;  Calol  Journal  Oil — 135,  medium 
temperature;  Calol  Journal  Oil — 35,  low  tempera¬ 
ture.  New,  exposed  chains  or  oil-bath-lubricated 
encased  chains:  Calol  Journal  Oil — 135,  — 35  and 
— 25.  Splash-lubricated,  encased  chains:  Calol 
Journal  Oil — 35,  — 25  and  — 14. 


Many  operators  have  eliminated  rust,  gum-carbon  and 
sludge  trouble  in  hydraulic  governors  and  turbine 
oil -systems  by  using  Calol  OC  Turbine  Oil. 

Made  from  highly  refined,  high  viscosity  index 
base  stocks,  Calol  OC  Turbine  Oil  is  compounded  with 
extremely  effective  oxidation  and  corrosion  inhibi¬ 
tors.  Because  of  high  oxidation  resistance,  charges 
of  this  oil  may  be  used  much  longer  than  charges  of 
ordinary  turbine  oil.  It  prevents  rust  formation, 
particularly  troublesome  during  the  initial  opera¬ 
tion  of  turbine  units,  assures  meiximum  lubrication 
safety  and  a  minimum  of  time  lost  for  maintenance. 

Although  it  is  primarily  made  for  steam  turbine 
lubrication,  Calol  OC  Turbine  Oil  is  adaptable  to 
other  operations  where  there  is  need  for  a  high  grade 
oil  that  will  not  deteriorate  rapidly  in  the  pres¬ 
ence  of  high  temperatures  or  moisture. 

Calol  OC  Turbine  Oil  is  made  in  five  grades:  — 5, 
—9,  —11,  —15,  and  —19. 


Standard  Fuel  and  Lubricant  Engineers  are  always  at  your  service.  They'll  gladly  give  you  expert  help  —  make  your  mainte¬ 
nance  job  easier.  Call  your  Standard  Representative  or  write  Standard  of  California,  225  Bush  St.,  San  Francisco  20,  California. 


SELECTION  PROVIDES 
LUBRICANT  FOR  ALL 
CHAIN  DRIVES  IN  ALL 
OPERATING 
CONDITIONS 


HISHLY 
RE$I5T/WT  TO 
OXIDATION 
AND 

CORROSION 


OIL  FOR  GOVERNOR 


VARIABLE -SPEED,  OIL-RELAY  GOVERNOR 


OIL  FOR  LUBRICATION 


PROPER  LUBRICANT 
PROVIDES  TOUGH, 
CUSHIONING  FILAA 


SEBARATES 
READILY 
FROM  WATER 
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President  Truman  and  Pouter 


( ,  I  ."l  DR  never  was  a  friend  of  the 
■  1  power  companies,  was  he?” 

-1-  Electra  asked  as  we  sat  listen¬ 
ing  to  the  radio  eulogies  on  the  day 
of  the  Hyde  Park  funeral  services.  “I 
wonder  why?” 

“It  doesn’t  matter  much  now,”  I 
answered,  “except  insofar  as  his  fun¬ 
damental  reasons  and  philosophy  con¬ 
tinue  to  be  reflected  in  top  govern¬ 
ment.  His  partisanship  stemmed  from 
the  so-called  liberal  doctrinarians  for 
whom  he  served  as  spokesman.  Now 
that  he  is  out  of  the  picture,  it’s  what 
they  do  and  where  they  go  that  in¬ 
terests  the  power  people.” 

“You  mean  people  like  Secretary 
Ickes  and  Congressman  Rankin  and  a 
lot  of  their  followers?”  she  queried. 

“Yes,  and  the  emphasis  is  on  the 
followers,”  I  said.  “They  are  the  back¬ 
bone  of  a  large  group  whose  members 
are  variously  labeled  ‘government 
power  zealots’  or  ‘proponents  of  a  fed¬ 
eral  power  bureaucracy’.” 

“That’s  not  what  I’ve  heard  some 
of  your  power  company  friends  call 
them,”  Electra  interrupted. 

“They’ve  been  called  a  lot  of  names 
and  with  good  reason,”  I  said.  “But 
the  fundamental  thing  is  what  happens 
to  them  in  President  Truman’s  admin¬ 
istration.  If  they  are  to  have  the  same 
free  rein  as  they  did  under  the  New 
Deal,  then  there  isn’t  much  relief  in 
sight.  If  their  power  and  their  appro¬ 
priations  are  curbed,  then  there  is 
some  likelihood  that  the  relationship 
between  the  electric  industrv  and  the 
government  can  be  rationalized  with 
some  degree  of  harmony.” 

“You  hank  a  lot  on  President  Tru¬ 
man,  don't  you?”  she  asked.  “Hew 
does  he  think  when  it  comes  to  gov¬ 
ernment  power?” 

“He  has  made  two  significant  an¬ 
nouncements.  In  the  first  he  said  that 
he  would  defend  the  ideals  of  Presi¬ 
dent  Roosevelt.  Then  in  his  press  con¬ 
ference,  he  gave  the  government  power 


•projects  a  pat  on 
the  back.  However, 
my  feeling  is  that 
his  feelings  go 
deejjer  than  either 
of  these  pronounce¬ 
ments  would  indi¬ 
cate.  President 
Roosevelt  defined 
his  fourth  term  as 
an  administration 
that  would  go  ‘a 
little  left  of  center.’ 
Those  who  know 
President  Truman 
say  his  convictions 
lie  a  little  right  of 
center.” 

“How'  about  his 
record?”  Electra 
asked. 

“Business  and  industry  need  have  no 
fear  of  it.”  I  answered.  “That  state¬ 
ment  is  based  upon  the  work  of  his 
Senate  War  Investigating  Committee. 
He  did  a  sound  and  thorough  job  as 
chairman  of  that  important  body.  He 
drew  together  a  really  bi-partisan 
group  of  senators,  and  he  established 
a  strong,  conservative  staff.  During 
the  entire  time  he  was  head  of  this 
powerful  committee,  not  a  single  case 
of  muck-raking  or  witch-hunting  oc¬ 
curred.  Instead  he  made  the  committee 
a  power  to  he  feared  among  manpower 
and  money  wasters,  whether  they  were 
in  the  government  or  in  business.  It 
is  also  significant  that  the  members 
of  the  Senate  unanimously  approved 
every  single  report  of  his  committee.” 

“I  remember  how  the  papers  praised 
the  work  of  his  committee,”  Electra 
said. 

“He  is  opposed  to  government  waste 
and  he  is  opposed  to  centralized  gov¬ 
ernment.”  I  continued.  “A  lot  of  the 
government  power  projects  are  in¬ 
volved  in  programs  that  contemplate 
both.  Moreover,  he's  a  Middle  West¬ 
erner.  What  was  it  he  said  about  his 
new  responsibilities?” 

“  ‘Did  you  ever  have  a  bull  or  a 
load  of  hay  fall  on  you?’  ”  said  Elec¬ 
tra  quoting.  “When  he  said  that.  I 
think  maybe  he  answered  my  ques¬ 
tions  about  him.  Time  will  tell.” 

Electra  has  been  asking  the  real 
significance  of  the  plans  for  estab¬ 
lishing  a  Columbia  Valley  Authority  in 
the  Pacific  Northwest  and  a  Missouri 
Valley  Authority  which  will  take  in 
some  of  the  Mountain  States.  She  was 
wondering  about  the  social  benefits 
which  the  sponsors  of  these  proposals 
promise.  She  remembers  seeing  that 
subtle  propaganda  motion  picture.  The 
River,  and  she  has  read  much  about 
the  Tennessee  Valley  Authority,  most 
of  it  pretty  smooth  propaganda  also. 
She  has  been  impressed  favorably  and 
has  been  skeptical  of  my  contention 
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that  the  whole  regional  authority  pro. 
gram  involved  other  issues  than  gov- 
ernment  ownership  of  electric  power 
or  the  coordination  of  power,  flood 
control,  navigation,  irrigation,  forest 
and  soil  conservation.  I’ve  convinced 
her  now,  and  the  argument  which  did 
it  was  a  recitation  of  the  activities  car¬ 
ried  on  by  the  TVA  which  are  only 
remotely  related  development  of  the 
benefits  from  our  water  resources. 

Here  are  some  TVA  enterprises 
which  ought  to  surprise  and  shock 
some  of  the  Congressmen  who  voted 
for  the  legislation  creating  that  gov¬ 
ernmental  body  TVA  has: 

Instituted  a  super  government,  supe¬ 
rior  to  the  state  and  local  authorities. 

Taken  over  certain  police  powers.  ^ 

Engaged  in  the  manufacture  of  the  ^ 
following:  Eertilizer,  ammonium  ni¬ 
trate.  calcium  carbide,  phosphorus,  de¬ 
calcium  phosphate,  calcium  silicate, 
dehydrators,  alumina,  laminated  wood. 

Directed  operations  on  a  large  area 
of  farm  land. 

Promoted  food  processing  and  mar¬ 
keting  associations.  Processed  fish. 

Constructed  and  operated  river  ter¬ 
minals. 

Operated  flood  contr«)l  facilities. 

Operated  a  malarial  control  plan. 

Operated  farm  lands. 

Engaged  in  lumbering. 

Operated  recreational  facilities  in¬ 
cluding  tourist  cabins. 

Engaged  in  such  social  work  as  re¬ 
adjusting  families. 

Built  and  rented  houses. 

Produced  and  sold  electric  p<twer. 

Regulated  electric  rates  of  re-sale 
customers. 

Lent  money.  Quarried  limestone. 

Done  engineering  work  outside  TVA 
territory  including  some  in  Russia. 

Experimented  with  socialized  medi-  I 
cine. 

Carried  on  a  wide  variety  of  re-  ^ 
search,  some  of  which  is  outside  TVA. 

Operated  grocery  stores  and  service 
stations.  Operated  schools. 

Operated  a  domestic  water  supply 
system.  Operated  drug  stores. 

Directed  forestry,  commercial,  agri¬ 
cultural  and  health  activities. 

Directed  a  plan  for  the  unified  de¬ 
velopment  of  the  area,  including  mov¬ 
ing  industries  in  other  areas  to  the 
TVA  territory. 

When  she  studied  these  activities— 
almost  all  of  which  are  in  direct  com¬ 
petition  with  private  enterprise— Elec¬ 
tra  was  inclined  to  agree  with  Dr. 
Arthur  E.  Morgan,  original  chairman 
of  TVA.  when  he  recently  said: 

“Unless  we  straighten  out  our  think¬ 
ing  in  the  matter  of  ‘authorities,’  and 
decentralization  and  regionalism,  hc 
shall  drift  into  a  state  of  c<»nfusion 
in  national  administration  which  will 
make  our  government  good  hunting 
ground  for  irresponsible  bureaucrats. 
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Cecauf  of  thm  batic  Important*  of  ado^oato  wiring  to 
th*  entir*  olottrital  indutry.  Anaconda  1$  prosonting  moa- 
maaa  Ilka  thia  in  a  wUa  Hat  of  national  publicationt. 


New,  efficient  equipment  of  e\ 


promises  tremendous  postwar  production 
advantages.  Don’t  let  lack  of  electrical  ca¬ 
pacity  bar  you  from  such  opportunities. 

Make  sure  your  wdring  plans  are  based 
on  juture  needs,  not  past  experience.  Re¬ 
member,  rush  teardowns  for  alterations 
will  be  costly.  Wire  ahead! 

Now  is  the  time— while  you’re  in  the 
planning  stage— to  call  in  your  consulting 
or  plant  power  engineer,  electrical  con¬ 
tractor  or  power  salesman.  They’ll  agree 
joresighted  wiring  will  cost  a  lot  less  than 
the  "w  ait  and  see’’  kind.  41.2m 
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la  this  working  component  of  a  high-^wered  in¬ 
duction-heating  unit,  brief  applications  of  rela¬ 
tively  large  amounts  of  power  heat  meuls  from 
within.  Heat  distribution  is  quick,  uniform. 
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AVM^ipA 

ANACONDA  WIRE  &  CABLE  COMPANY 

General  Offices:  25  Broadway,  New  York  City  4  Subsidiary  of  Anaconda  Copper  Mining  Conipati 

Chicago  Office:  20  North  Wacker  Drive  6  •  Sales  Offices  in  Principal  Cities 
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The  best  lighting  system  is  no  better  than  its  lamps 
and  no  lamps  are  better  than  Westinghouse. 


Their  efficiency  is  outstanding  because 


research  never  stops 


raw  materials  are  the  best  obtainable 


manufacturing  technique  has  been  refined  to  the 


highest  degree 


testing  and  seasoning  assure  top  dependability. 


These  are  the  reasons  why  Westinghouse  Lamps  are  prime 


business  builders.  Just  as  they  bring  out  the  best  in  any  light 


the  kind  that  lasts.  Westinghouse  Electric  &  Manufacturin; 


Co.,  Bloomfield,  N.  J. 


ing  system  so  they  will  produce  sales 


— real  prestige  business 


ouse 


OFFICES  EVERYWHERE 


PLANTS  IN  25  CITIES 
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INTO  THIS  TURBINE  OIL  GO 


From  the  ground  up,  Shell  Turbo  Oil  (Inhibited) 
is  selected,  refined  and  fortified  to  give 
faultless  turbine  performance 


This  is  not  just  ordinary  lubricating  oil 
"doped”  for  turbine  use. 

Starting  with  a  crude  oil  especially  selected 
for  turbine  lubrication,  Shell  refines  it  by  a 
solvent  extraction  process  to  enhance  the  oil’s 
inherent  stability  and  demulsibility. 

Next,  the  oil  is  fortified  with  Shell-devel¬ 
oped  additives  .  .  .  special  ingredients  which 
have  put  it  in  a  class  by  itself.  An  anti-oxidant 
additive  is  introduced,  greatly  increasing  the 
oil’s  naturally  high  oxidation  resistance.  Then, 
to  give  exceptional  rust-preventing  quality. 
Shell  adds  another  compound  which  assures 
both  maximum  metal-covering  ability  and 
high  film  strength. 

Painstaking  care  in  selection  of  crude  stocks. 


refining  and  compounding  pays  off  for  users 
of  Shell  Turbo: 

Shell  inhibited  turbine  oils  have  shown  little 
or  no  trace  of  OXIDATION  after  years  of 
service  in  marine,  industrial  and  public  utility 
installations.  They  have  completely  prevented 
RUST  FORMATION,  resisted  STRUC¬ 
TURAL  BREAKDOWN  over  similar  peri¬ 
ods  —  far  surpassing  the  performance  of  re¬ 
placed  oils. 

For  dependable  turbine  lubrication,  rely 
on  Shell  Turbo  .  .  .  the  inhibited  oil  with  the 
anti-oxidation  and  anti-rust  additives.  Shell 
Oil  Company,  Incorporated. 

Oil  is  Ammunition 

.  .  .  use  it  wisely 


SHELL  TURBO  OIL 

(INHIBITED) 
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RUNOFF  AND  STORAGE 
PROSPECTS-1945 


I 

1  ri  HK  WEST  as  the  country’s  prin- 

l  I  cipal  source  of  hydroelectric 
r  -1-  power  production  is  vitally  con¬ 
cerned  with  each  year’s  supply  of 
water  in  its  streams  and  reservoirs 
and  in  the  winter  snow  crop  from 
which  a  major  part  of  that  water 
comes.  April  snow  surveys  indicate 
that,  this  year,  runoff  will  be  below 
the  average  of  the  past  ten  years  in 
most  parts  of  the  West,  but  reservoir 
storage  w  ill  be  generally  above  average. 

Power  companies,  in  common  with 
a  long  list  of  other  water  users  in  the 
eleven  Western  States,  ranging  from 
municipalities  to  irrigation  farmers 
who  look  to  the  high  mountain  water¬ 
sheds  for  their  water,  have  come  to 
rely  more  and  more  upon  advance 
snow  survey  and  water  forecasts  as 
helpful  indicators  of  probable  stream 
flow'  and  reservoir  storage.  Though 
these  forecasts  are  based  upon  ex- 
j)ected  raiufall  during  the  April-Sep- 
temher  season  and  may  be  upset  by 
abnormally  high  or  low  precipitation, 
the  forecasters,  headed  by  the  I'.  S. 

I  Department  of  Agriculture’s  Soil  Con¬ 

servation  Service,  hold  a  record  of 
increasing  accuracy  over  the  years 
I  since  this  service  has  been  provided. 

Exacting  care  with  which  the  snow 
surveys  are  made  and  with  which 
these  and  other  water  data  such  as 
1  stream  gauge  measurements  are  put 

together  for  the  final  predictions  ac¬ 
count  for  their  general  dependability 
within  the  summer  climactic  limita¬ 
tions.  For  years  snow  surveys,  to  meet 
their  own  requirements,  were  made 
indefxmdently  by  power  companies, 
niunicipalities.  state  engineers  and 
others.  It  was  back  in  1900  that  the 
importance  first  was  recognized  of 
measuring  the  snow’  for  its  water  con¬ 
tent  rather  than  just  its  depth,  because 
snow  is  a  mixture  of  water  and  air. 


Prepared  by  fhe  Division  of  Irrigation, 
U.  S.  Soil  Conservation  Service,  from 
data  furnished  by  Federal,  State,  and 
private  cooperative  snow  survey  net¬ 
works  in  Western  States. 


and  a  given  depth  of  snow  may  vary 
widely  in  the  amount  of  water  it  con¬ 
tains,  depending  upon  temperature 
and  other  factors. 

Today  approximately  1,000  men 
travel  about  20,000  miles  each  winter 
into  the  West’s  high  mountain  water¬ 


sheds  to  take  these  important  meas¬ 
urements.  A  cooperative  undertaking, 
the  snow  surveying  is  carried  on  by 
many  different  groups  and  agencies — 
power  companies,  municipalities,  Na¬ 
tional  Park  and  U.  S.  Forest  Services, 
irrigation  districts.  Geological  Survey, 
Indian  Service,  Fish  and  Wildlife 
Service,  Bureau  of  Reclamation,  Soil 
Conservation  and  others.  The  infor¬ 
mation  is  assembled  by  the  Soil  Con¬ 
servation  Service  —  a  responsibility 
with  which  it  has  been  charged  since 
1935 — and  detailed  reports  and  fore¬ 
casts  are  rushed  to  interested  water 


Prospective  stream  flow  April-Septem- 
ber  1 945  In  per  cent  of  average.  Shaded 
portions  indicate  above  average  flow 
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May 


users,  though  some  states  also  handle 
their  own  reports. 

The  surveys  are  made  near  the  turn 
of  the  month,  from  once  to  several 
times  each  winter,  depending  upon 
how  difficult  it  is  to  reach  certain  snow 
courses.  Reports  are  issued  from  Jan¬ 
uary  to  May,  inclusive,  the  April  re¬ 
port  being  the  most  important  because 
it  usually  records  the  maximum  snow 
cover  for  the  year  before  melting  has 
started. 

In  April,  too,  stream  gauge  measure¬ 
ments  and  other  available  information 


as  to  stream  flow,  existing  reservoir 
storage,  ground  water  conditions  and 
the  like  are  set  down  alongside  the  snow 
survey  figures  themselves;  and  from 
this  information,  formal  stream  flow 
and  reservoir  storage  forecasts  for  the 
coming  season  are  issued.  The  Colum¬ 
bia  Basin  Water  Forecast  Committee 
meets  each  year  in  Portland  in  April 
and  prepares  the  final  forecast  for  the 
basin  from  British  Columbia  south¬ 
ward.  This  year,  for  the  first  time,  a 
companion  forecast  meeting  for  the 
Southwest  was  held  in  Los  Angeles. 


A  watershed  near  Lake  Aneroid  snow 
course  in  the  Wallowa  Mountains,  Ore. 

Some  850  Western  snow  courses, 
carefully  located  usually  in  mountain 
meadows  to  assure  undisturbed  snow 
cover  to  measure,  are  visited  by  the 
surveyors,  who  travel  in  pairs  as  a 
precaution  in  coping  with  hazards 
such  as  snowslides  and  storms.  Each 
course  is  marked  with  a  number  of 
permanent  “stations,”  and  every  snow 
sample  is  taken  at  the  same  point  each 
time,  alongside  the  steel  pole,  set  in 
concrete  and  bearing  the  official  snow 
course  sign  that  marks  each  station. 

The  snow  sample  itself  is  taken  with 
an  assembly  of  hollow,  lightweight 
metal  tubes,  pushed  all  the  way  down 
to  the  soil  beneath  the  snow.  The 
tubes,  graduated  in  inches,  have  slits 
through  which  may  be  seen  the  height 
of  the  snow  column,  thus  giving  its 
depth  reading.  The  snow  core  then 
is  weighed  on  a  special  hand  scale, 
graduated  so  as  to  give  the  reading  in 
inches  of  water.  The  snow  courses 
always  are  located  in  major  storm 
paths,  in  order  that  the  year-by-year 
measurements  will  provide  representa- 
tive  information  concerning  the  snow 
cover  in  the  particular  watershed. 

The  following  paragraphs  summa¬ 
rize  the  prospects  for  1945  runoff  and 
storage,  both  as  related  to  ten-year 
averages.  The  storage  percentages  rep¬ 
resent  major  reservoirs  for  which  ten- 
year  records  are  available,  and  are  in 


RESERVOIR  STORAGE  AS  OF  APRIL  I.  IMS.  Not  all  ratarvoirt  in  all  statas 
ara  raportad,  but  enough  are  reported  to  give  a  reliable  index  of  each 
state's  storage  supply.  Explanation:  b— Most  state  averages  for  reported 
reservoirs  are  for  full  tan-year  period,  but  in  a  few  cases  reservoirs  having 
shorter  records  ara  included,  c — Does  not  include  Narrows  (Yuba  River),  Friant 


or  Shasta  reservoirs.  April  I  storage  in  these  three  reservoirs  combined  ii 
3,020,200  acre-ft.,  which  is  72%  of  their  capacity,  d— Does  not  include  Fort 
Peck  reservoir  (capacity  19,000,000  acre-ft.).  April  I  storage,  ll,l&0,000  acrt- 
ft.  a — Does  ncd  include  Lake  Mead  (capacity  31,140,000  acre-ft.).  April  I 
storage  21,234,000  acre-ft. 


s 


Capacitx  of  3366.1  2U6.7  l629.r*  3238.7  2558.0  3173.3  3887.5 

r«port«l  fB,  3549.0®  4175.4  2180.0  1363.4*  198.1  1082.0 

(lOX  ac.ft.) 
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terms  of  storage  capacities. 

Arizona — Runoff  is  expected  to  be 
sub-average,  ranging  from  about  70% 
of  the  average  for  Gila  River  to  80% 
for  Salt  and  Little  Colorado  rivers. 
Storage  is  about  38%  of  reservoir  ca¬ 
pacity.  The  ten-year  average  storage 
is  43%  of  capacity.  The  1945  storage 
is  about  88%  of  ten-year  average 
storage. 

California  —  Runoff  will  approach 
the  average,  ranging,  by  major  Sierra 
basins,  as  follows  (north  to  south) : 
Pit,  91%  of  average;  Feather,  78; 
Yuba,  85;  American,  88;  Mokelumne, 
96;  Stanislaus,  98;  Tuolumne,  106; 
Merced,  101;  San  Joaquin,  101; 
Kings,  100;  Kaweah,  106;  Kern,  104. 
Storage,  as  represented  by  24  reser¬ 
voirs  over  ten  years  old,  is  63%  of 
reservoir  capacity.  Average  storage  in 
these  reservoirs  is  57%  of  capacity. 
The  1945  storage  is  111%  of  the  ten- 
year  average. 

The  24  reservoirs  represented  by 
the  preceding  storage  percentages  do 
not  include  reservoirs  recently  created 
by  Narrows  (Yuba),  Friant  and 
Shasta  dams.  The  present  storage  in 
27  reservoirs,  including  these  three,  is 
68%  of  capacity. 

Colorado— KunoR  will  be  about  the 
same  as  the  ten-year  average,  ranging 
by  major  basins,  as  follows:  Poudre, 
85%  of  average;  South  Platte,  85; 
Arkansas,  80;  Purgatoire,  95;  Rio 
Grande,  105;  Animas,  120;  Dolores, 
100;  Gunnison,  1(K);  Upper  Colorado, 
95;  White,  118;  Yampa,  107. 

Storage  totals  about  40%  of  reser¬ 
voir  capacity.  Average  is  28%  of  ca¬ 
pacity.  The  1945  storage  is  about 
145%  of  the  average  storage. 

Idaho — Runoff  will  be  substantially 
below  average,  ranging  as  follows: 
Kootenai,  89;  Clark  Fork,  76;  Spo¬ 
kane,  71;  Clearwater,  92;  Salmon,  76; 
Weiser,  111;  Snake  (at  Weiser),  81; 
Payette,  72;  Roise,  82;  Big  Wood,  61; 
Big  Lost,  74;  Snake  (at  Heise,  Ida.), 
93;  Snake  (at  Moran,  Wyo.),  91. 

Storage  is  73%  of  capacity.  Aver¬ 
age  is  65%  of  capacity.  The  1945 
storage  is  113%  of  average  storage. 

Montana — Runoff  will  be  sub-aver¬ 
age,  ranging  as  follows:  Marias,  90% 
of  average;  Milk,  55%  ;  Musselshell, 
83;  Jefferson,  87;  Madison,  72;  Galla¬ 
tin,  87;  Yellowstone,  80;  Tongue, 
100;  Kootenai,  89;  Clark  Fork,  76. 

Storage  is  53%  of  reservoir  capac¬ 
ity.  Average  storage  is  44%  of  ca¬ 
pacity.  The  1945  storage  is  122%  of 
average  storage.  Fort  Peck  reservoir 
on  April  1  held  11,160,000  acre-ft.,  or 
59%  of  capacity,  as  compared  with 
1944  storage  of  10,120,000  acre-ft.,  or 
53%  of  capacity. 

A.  E.  Kenworthy,  Forest  Service  ranger, 
and  R.  A.  Work,  USDA  Soil  Conserva¬ 
tion  Service,  record  snow  measurements 


Nevada — Runoff  will  be  above  av¬ 
erage  if  gauged  by  April  indications 
for  Upper  Humboldt  and  Little  Hum¬ 
boldt,  which  were,  respectively,  120 
and  127%  of  average.  Records  for 
other  basins  are  shorter  than  ten  years, 
but  as  compared  with  1944  runoff, 
Steptoe  Valley  shows  a  percentage  of 
102,  Baker  Creek  119,  and  Mt.  Charles¬ 
ton  158.  A  percentage  of  350  for 
Reese  River  is  based  on  partial  survey. 

Rye  patch  reservoir  on  Lower  Hum¬ 
boldt  is  filled  to  its  capacity  of  178,- 
100  acre-ft.,  this  representing  421% 
of  the  average  storage  since  comple¬ 
tion  of  construction  in  1936.  Six  ma¬ 
jor  storages  are  at  73%  of  capacity, 
as  compared  with  51%  as  an  average. 
The  1945  total  is  about  145%  of  the 
average.  Lake  Mead  held  21,236,0(X) 
acre-ft.  on  April  1,  or  68%;  of  capacity. 

New  Mexico  —  Runoff  will  exceed 
the  ten-year  average,  as  follows:  San 
Juan,  105%;  Chama,  110;  Canadian, 
130;  Pecos,  140.  Storage  is  57%  of 
capacity  as  compared  with  a  ten-year 
average  of  47%  of  capacity.  The  1945 
storage  is  120%  of  average. 

Oregon — With  few  exceptions  stream 
flow  is  expected  to  be  below  average, 
but  in  most  cases  not  seriously  so; 
93%  of  irrigated  lands  have  good  to 
fair  water  supplies  in  sight.  Storage 
is  68%  of  reservoir  capacity,  as  com¬ 


pared  with  a  ten-year  average  of  71% 
of  capacity.  The  1945  storage  is  95% 
of  the  ten-year  average.  While  6% 
greater  than  last  year,  the  total  is  14% 
less  than  in  either  1943  or  1942. 

Utah- — Principal  watersheds  show  a 
water  content  in  snow  storage  closely 
equal  to  the  average  of  the  last  ten 
years.  Eastern  Utah  is  somewhat  short, 
as  is  northern  Utah.  There  will  be  no 
critical  shortage  of  water  in  any  area. 
All  storage  reservoirs  will  fill,  except 
Utah  Lake  and  Bear  Lake,  both  of 
which  hold  enough  water  to  meet  the 
demands  of  several  seasons. 

Washington — Runoff  will  be  slight¬ 
ly  sub-average,  as  follows:  Columbia 
at  Birchbank,  B.C.,  95% ;  Columbia  at 
The  Dalles,  Ore.,  Chelan  at  Stehe- 
kin,  82;  Chelan  at  Lucerne,  90;  Oka¬ 
nogan,  94;  Methow,  97;  Wenatchee, 
73;  Yakima,  68.  Storage  in  percent¬ 
age  of  reservoir  capacity  is  the  same 
as  the  ten-year  average— 65%. 

Wyoming — Runoff  will  closely  ap¬ 
proach  the  ten-year  average,  major 
basin  percentages  being  as  follows: 
Shoshone,  96;  Powder,  98;  Belle 
Fourche,  100;  Wind,  75;  Sweetwater, 
100;  Green,  100;  North  Platte,  100; 
Laramie,  100.  Storage  is  slightly 
greater  (104%)  than  the  ten-year 
average,  being  33%  of  reservoir  ca¬ 
pacity;  the  ten-year  average  is  31%. 
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Light  and  Power  for  Skyliner  Building 


Extremely  high  and  wide  spans  of  floating  structure  require  novel 
flexible  installation  for  twin-unit  incandescent  lighting  system 


A  BUILDING  so  big  that  it  has  to 
float  in  order  to  accommodate 
.  its  expansion  and  contraction, 
calls  for  some  unusual  handling  of  the 
electrical  job  as  well.  The  new  subas¬ 
sembly  and  final  assembly  plant,  build¬ 
ing  309,  plant  B6,  of  Lockheed  Air¬ 
craft  Corp.  at  Lockheed  Air  Terminal. 
Burbank,  Calif.,  is  such  a  structure. 

As  aircraft  grows  bigger,  it  takes 
larger  quarters  in  which  to  manufac¬ 
ture  it.  Moreover  the  space  must  be 
clear  of  pillars  or  obstructions — 
spanned  by  unusually  long  trusses  at 
high  elevations.  In  this  nest  for  hatch¬ 
ing  out  even  bigger  airships  than 
Lockheed’s  already  huge  “Constella¬ 
tion.”  the  structural  span  is  252  ft. 
across  and  the  height  above  floor  level 
is  62  ft.  To  accommodate  expansion 
and  contraction,  such  spans  are  mount¬ 
ed  on  pins,  8  in.  thick,  at  each  side,  at 
floor  level,  with  a  center  pin  joining 
the  two  half  sections  at  the  top. 

Naturally  such  equipment  as  is  an¬ 
chored  to  the  concrete  floor  must  be 
joined  to  this  floating  structure  in  a 
way  to  allow  movement.  Since  most 
equipment  is  electrically  driven  and 
since  for  convenience  the  raceways  for 
serving  electricity  to  such  equipment 
must  be  affixed  to  the  structure,  this 
calls  for  unusual  technique. 

Add  to  it  the  requirement  in  the 
specifications  that  no  holes  were  to  be 
drilled  in  any  of  the  steel  for  support 
of  any  conduit  or  wireways  and  the 


West  side  of  the  building  at  night 
with  its  three  banks  of  floodlights 


problem  confronting  the  installing  elec¬ 
trical  contractor  required  ingenuity  in 
devising  supporting  clamps  and  fittings. 


The  Lighting 


Lighting  from  such  an  elevation  like¬ 
wise  must  be  delivered  with  a  punch 
to  reach  the  working  level  in  any  ap¬ 
preciable  quantity.  So  an  incandescent 
lighting  system  was  employed  for  this 
particular  plant,  with  satisfactory  re¬ 
sult.  So  many  aircraft  plants  lately 


have  been  fluorescent  lighted  that  this 
selection  of  light  sources  itself  is  of 
interest. 

Actual  lighted  area  measures  252  ft. 
wide  by  406  ft.  in  length.  The  over-all 
building  dimensions  are  301  by  406  ft 
Incandescent  lighting  is  used  through¬ 
out  the  manufacturing  and  assembly 
area  and  fluorescent  lighting  in  the 
mezzanine  areas.  The  mezzanine  areas 
house  the  shops,  offices  and  some  of  the 
small  subassemblies  and  drafting  room. 
There  are  three  floors  of  mezzanine 
with  a  balcony  at  each  level  and  space 
is  available  for  two  more  in  the  fu¬ 
ture. 

The  incandescent  lighting  consists  of 
a  total  of  231  Benjamin  twin,  high-bay, 
porcelain  enamel  reflector  units,  using 
1,000- watt  P.S.-52  inside  frosted  lamps. 
I'hese  units  are  mounted  on  special  de¬ 
signed  support  brackets  from  the  cat- 
walks.  Bottom  edges  of  reflectors  are 
61  ft.  above  floor  level. 

'I'he  twin  reflector  assembly  is  sup¬ 
ported  on  a  Benjamin  adjustable 
banger,  which  allows  the  reflector  as¬ 
sembly  to  be  swung  up  to  the  catwalk 
for  servicing  and  relamping. 

I'win  reflector  units  are  spaced  on 
18x21-ft.  centers.  The  lighting  meas¬ 
ures  an  average  of  .50  foot-candles  on  a 
horizontal  ijane,  3  ft.  above  floor  level. 
Vertical  illumination  measures  25  foot- 
candles  on  a  vertical  plane  5  ft.  above 
floor  level. 

Selection  of  the  incandescent,  por- 
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Twin  refleefors  on  flexible  mounting  at  catwalk  floor  Easy  access  to  each  unit  is  thus  provided  maintenance 
level  can  be  pulled  up  to  the  catwalk  tor  maintenance  men  to  relamp  or  to  clean  the  fixture  in  utmost  safely 
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One  of  the  unit  substations  on  its 
platform  in  the  roof  trusses.  The  trans¬ 
former  bank  is  at  the  left  and  the 
panelboard  containing  contactors  for 
the  lighting  circuits  on  the  right 


are  three  floodlights  on  the  east  side, 
six  on  the  north,  six  on  the  south  and 
three  hanks  of  four  each  on  the  west 
side.  These  are  controlled  through  a 
Sangamo  time  switch  and  fed  from 
the  power  transformer  bank  instead  of 
the  lighting  substations.  Separate  banks 
of  three  air-cooled  transformers  to 
serve  the  floodlights  are  mounted  in 
the  roof  trusses  near  the  center  of  dis¬ 
tribution  for  such  floodlighting.  These 
are  480-volt  to  120-volt,  20-kva.  trans¬ 
formers. 

Obstruction  lights  are  likewise  placed 
around  the  roof.  These  too  are  on 
separate  circuits,  fed  directly  from  the 
lighting  panel.  Twin  lights  are  placed 
on  the  corners  and  single  lights  on 
each  side. 

Power 


General  view  of  entire  area,  shows 
lighting.  One  of  the  transformer  plat¬ 
forms  can  be  seen  in  the  trusses  about 
the  center  of  the  picture.  Mezzanine 
offices  are  along  the  right  side,  each 
with  balcony.  Large  doors  at  the  end 
are  operated  from  push  button  controls 
at  each  side  which  actuate  lO-hp.  mo¬ 
tors  located  in  roof  trusses  above  them 


celain  enamel,  high-bay  reflector  was 
made  on  several  factors.  Among  these 
were  the  lower  first  cost  of  the  installa¬ 
tion,  which  could  he  amortized  more 
quickly.  Another  factor  was  that  it  was 
not  contemj)lated  to  do  much  close 
work  on  shiny  aluminum  in  the  main 
area,  and  therefore  the  specular  re¬ 
flection  from  the  incandescent  point 
sources  is  not  anticipated  as  a  serious 
factor.  ITie  matt  surface  of  the  por¬ 
celain  enamel,  w  ith  its  permanency  and 
ease  of  cleaning  and  maintenance, 
were  also  important  in  the  selection. 

Where  close  work  is  likely  to  be 
done  on  shiny  metal,  in  the  shop  and 
along  the  benches  in  the  mezzanine 
area,  fluorescent  lighting  units  are 
used.  These  are  Smoot-Holman  indus¬ 
trial  units  containing  two  40-watt 
lamps  each.  Usually  these  are  arrauged 
in  three  rows  across  on  7x8-ft.  centers 
and  produce  40  foot-candles  on  the 
working  plane.  If  higher  intensity  is 
needed  for  close  work,  more  units  can 
be  added  since  the  circuits  are  only 
loaded  at  900  watts  per  circuit  and  are 
protected  by  a  20-amp.  multibreaker. 

Wiring  for  the  twin  reflector  units  is 
on  circuits  of  4,000  watts  and  con¬ 
trolled  by  50-amp.  Westinghouse  quick- 
lag  breakers.  Branch  circuit  wiring  is 
No.  6  rubber-covered  wire  to  the  out¬ 
let  box  with  No.  12  asbestos  type  wire 


carried  to  each  twin  unit  reflector  sock¬ 
et.  Voltage  drop  is  less  than  2%. 

The  lighting  is  supplied  by  three  air¬ 
cooled  unit  substations,  rated  150  kva. 
each,  mounted  on  platforms  in  the 
roof  trusses,  l^ach  substation  unit 
serves  approximately  77  twin  reflec¬ 
tor  units.  Lighting  control  is  re¬ 
mote  through  the  substation  contactor 
panels.  Lock  switches  for  the  lighting 
are  placed  where  required  at  floor 
level.  These  energize  the  contactors 
which  in  turn  switch  on  the  lighting. 

Floor  lights  on  the  exterior  of  the 
building  to  light  the  surrounding  yard 
area  were  mounted  at  the  roof.  There 


Power  is  supplied  to  the  entire 
building  at  4,160-volts  three  phase. 
Where  power  enters  building  is  a 
metalclad  switchgear  assembly  consist¬ 
ing  of  one  main  panel  and  three  out¬ 
going  feeders.  Circuit  breakers  are  of 
the  air  break  type — 100,000  kva.  in¬ 
terrupting  capacity.  Switchgear  is 
Westinghouse  make.  One  feeder  serves 
two  unit  substations  on  the  south  side 
of  the  building.  One  of  these  substa¬ 
tions  is  rated  at  300  kva.  with  a  480- 
volt  three-phase  secondary.  The  other 
is  rated  at  1(X)  kva.  with  a  three-phase 
secondary  of  120  '208-volt  for  lighting 
on  the  south  mezzanine  floor. 


Closeup  of  Q-floor  sfeel  ceiling  of  one  of  the  mezzanines 
showing  a  power  tap  made  through  a  pullbox  attached  to 
and  connected  with  the  floor  cell  at  center.  The  lighting 
outlet  box  (right)  however,  is  fed  by  conduit.  The  fluores¬ 
cent  lighting  units  were  suspended  from  the  steel  floor 


A  lighting  panel  for  part  of  the  mezzanine  rests  on  the  | 
floor  itself,  so  flexible  connections  from  it  are  necessary 
to  the  upper  part  of  the  building  which  is  movable  for 
contraction  and  expansion.  Flexible  conduit  was  used 
for  connection  to  conduit;  a  telescoping  duct  at  righi 


The  second  feeder  serves  two  unit 
substations  on  the  north  side  of  the 
building.  One  of  these  is  a  500-kva. 
three-phase  480-volt  power  substation 
and  the  other  a  100  kva.  three-phase 
120/208-volt  sub  for  lighting  the  mez¬ 
zanine  floor  on  the  north  side. 

A  third  feeder  serves  these  three  unit 
substations  for  main  lighting.  All  unit 
substations  are  air  cooled.  As  previous¬ 
ly  stated,  these  are  located  at  the  lower 
cord  of  the  trusses.  Each  substation  has 
a  capacity  of  150  kva.  The  secondary 
from  each  of  these  supplies  120/208- 
volt  to  three  lighting  panels,  which  are 
controlled  from  the  ground  floor 
through  contactors  as  previously  men¬ 
tioned.  All  480-volt  circuits  are  pro¬ 
tected  by  circuit  breakers  of  a  com¬ 
bined  thermal  and  magnetic  type;  480- 
volt  sub-panels  are  equipped  with 
Westinghouse  type  AB  circuit  breakers. 
Unit  substations  are  Allis-Chalmers. 

Power  for  use  in  the  main  manufac¬ 
turing  area  is  distributed  at  480  volts 
under  the  floor  to  a  number  of  “utility 
pits.”  These  consist  of  a  concrete  box 
below  floor  level,  covered  by  a  steel 
plate.  Inside  are  locking  type  recepta¬ 
cles  from  which  transformers  on  the 
floor  are  fed.  Some  of  these  transform¬ 
ers  are  on  a  portable  dolly  equipped 
with  multibreakers  and  connector  strip 
for  plugging  in  portable  tools,  lamps, 
etc.  In  other  areas,  large  jigs  for  the 
fabrication  of  parts  of  airplanes  may 
have  transformers  built  right  on  the 
jig.  These  too  will  be  protected  by 


Power  panel  on  main  floor  under  mez¬ 
zanine.  Note  telescoping  duct  at  left 
for  distribution  to  frame  of  the 
building,  also  the  Q  floor  just  above 

multibreakers  and  connector  strips  will 
be  provided  for  the  plugging  in  of 
tools. 

Similar  utility  pits  for  power  are 
located  out  in  the  field  adjacent  to  the 
building,  three  on  the  north  and  two 
on  the  south  side,  to  provide  sources 
of  power  for  work  in  the  open. 

The  floors  of  the  mezzanine  are 
Robertson  Q  flooring  which  provide 
channels  for  wireways.  However  this 
channel  is  used  only  for  power  distri¬ 


bution  and  not  for  lighting.  Over  the 
machine  and  workshop  areas,  the  120- 
volt  power  is  tapped  from  feeders  in 
the  Q  floor  to  outlet  boxes  and  leads 
are  taken  from  these  down  to  the  ma¬ 
chines  through  conduit  to  flexible 
couplings  at  the  machines.  In  one  case 
over  a  workshop  area  outlet  boxes  are 
equipped  with  receptacles  and  portable 
tools  are  fed  from  these  receptacles 
through  heavy-duty  cords. 

Because  the  transformers,  switch¬ 
boards  and  the  machines  in  the  ma¬ 
chine  shop  are  anchored  to  the  con¬ 
crete  floor,  a  flexible  means  of  serv¬ 
ing  them  power  or  of  distributing  from 
the  substations  or  panelboard  was  re¬ 
quired.  Either  rigid  conduit  or  metal 
duct  was  used  for  all  wiring.  Conse¬ 
quently  where  the  connection  was 
made  between  a  rigid  conduit,  affixed 
to  the  structure,  to  a  panelboard  or 
part  of  the  equipment  anchored  to  the 
floor,  a  piece  of  flexible  metallic  tub¬ 
ing  was  used.  Sufficient  flexibility  was 
found  in  such  material  to  respond  to  the 
movement  of  the  building  from  con¬ 
traction  or  expansion.  Where  a  metal 
duct  was  used  for  a  power  circuit,  the 
duct  was  provided  with  a  telescoping 
sleeve  fitting  which  would  permit  free 
movement  between  the  fixed  and  the 
moveable  portion. 

Because  no  drilling  of  the  steel  struc¬ 
ture  was  permitted,  the  problem  of 
affixing  conduit  and  the  duct  as  well 
as  the  hanging  of  the  fixtures  to  the 
framework  was  complicated.  Only  the 
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Q  floor  was  allowed  to  be  drilled  and  electrical  engineer,  plant  engineering  trie  Mfg.  Co.,  acted  in  an  advisory 

the  conduit  supplying  the  fluorescent  department  of  Lockheed  Aircraft  Corp.  capacity  on  the  lighting  plan, 

fixtures  under  each  floor  was  affixed  to  He  had  charge  of  the  entire  electrical  Because  even  larger  aircraft  are  be- 
the  Q  flooring  by  means  of  clamps  and  illumination  planning.  A  group  ing  developed  by  this  progressive  corn- 

bolted  to  the  conduit.  supervisor  of  engineering  was  A.  I.  pany  for  commercial  airlines  after  the 

To  hold  the  conduit  or  duct  to  the  Greenwood,  staff  engineer,  who  han-  war,  the  facilities  of  this  large  factory 

structure  itself,  ingenious  clamps  had  died  most  of  the  details  for  Harvey  R.  provide  necessary  room  for  the  assem- 

to  be  developed  by  the  electrical  con-  Berry.  bly  of  such  huge  aircraft.  Until  the 

tractor.  The  incandescent  lighting  units  Installation  problems  were  handled  war  is  won,  however,  these  facilities 
themselves  were  suspended  from  the  by  C.  D.  Draucker  Electrical  Company,  are  turned  to  the  making  of  huge  trans- 

wooden  catwalk,  which  itself  was  electrical  contractors  for  the  job.  port  planes  for  the  armed  services.  Ex- 

clamped  to  the  steel  structure.  Claude  Reynolds  was  electrical  superin-  perience  from  such  building  will  be 

Engineering  of  this  unusual  job  was  tendent  for  the  contractor.  M.  L.  Fow-  put  to  good  use  for  the  civilian  aircraft 

in  charge  of  Harvey  R.  Berry,  chief  ler,  field  engineer  for  Benjamin  Elec-  of  the  future. 


Protests  Electrical  Equipment  Ratings 


Because  the  conditions  of  which 
he  protested  are  the  same  as 
those  of  which  electrical  inspec¬ 
tors,  contractors,  wiremen  and  sup¬ 
pliers  have  also  complained  in  the 
linited  States,  the  remarks  of  F.  J.  Bar¬ 
tholomew,  electrical  engineer  of  Van-  i 
couver,  B.C.,  before  the  Western  meet-  / 
ing  of  the  Canadian  Electrical  Assn.  ') 
recently,  are  particularly  important,  j 
With  the  National  Electrical  Code  un¬ 
der  revision  at  the  present  time  and 
Underwriters’  Laboratories  preparing 
to  revise  their  standards,  the  need  for 
a  complete  revamping  of  the  ratings  of 
electrical  equipment  for  low-voltage 
systems  and  interior  wiring  is  elo¬ 
quently  expressed  in  Bartholomew’s 
paper. 

Indeed,  the  presentation  of  it  brought 
forth  the  passage  of  three  resolutions 
making  recommendations  to  the  Cana¬ 
dian  Engineering  Standards  Assn,  (to 
which  Underwriters’  Laboratories  is 
the  corresponding  U.  S.  organization). 
These  were  proposed  by  Bartholomew 
and  seconded  by  E.  V.  Caton,  Winne- 
peg  Electric  Co.  The  resolutions  follow : 

1.  That  the  practice  of  approving 
low-tension  wiring  accessories  for  serv¬ 
ice  for  which  they  are  unsafe  or  un¬ 
suitable  and/or  for  current  ratings 
which  they  are  unable  to  meet  over  a 
reasonable  life,  should  be  discontinued. 

2.  1  hat  so-called  safety,  fused,  knife 
switches  be  no  longer  approved  for 
current  ratings  which  they  are  unable 
to  meet  within  the  specified  tempera¬ 
ture  rise  when  tested  or  used  with  fuses 
in  place.  That  any  approval  given  be 
based  on  tests  carried  out  with  ap¬ 
proved  fuses  of  the  maximum  current 
rating,  inserted  in  the  fuse  clips  and 
with  full  current  flowing  at  60  cycles, 
for  a  long  enough  period  to  insure  that 
the  switch  and  fuses  are  able  to  carry 
their  rated  current  continuously  with¬ 
out  exceedhig  permitted  rise  in  tem¬ 
perature. 

3.  1  hat  a  study  be  undertaken  and 


standards  established  for  low-tension 
fuses  of  such  different  rupturing  and 
current  -  carrying  capacities  as  are 
needed  to  meet  the  service  require¬ 
ments  of  modern  low-tension  distribu¬ 
tion  systems. 

-'^Th  presenting  the  resolutions  to  the 
meeting,  Bartholomew  said  he  had 
listened  with  much  interest  to  the  dis¬ 
cussion  on  adequate  wiring,  but  he  felt 
there  was  another  phase  to  the  subject 
which  he  had  not  heard  discussed,  nor 
had  he  seen  any  publicity  regarding 
this  matter  in  the  trade  and  technical 
publications.  Bartholomew  said  he  re¬ 
ferred  to  numerous  fittings  and  attach¬ 
ments  pertaining  to  domestic  and  com¬ 
mercial  portable  appliances  of  all 
kinds,  as  well  as  to  receptacles  and 
plugs  for  connections  to  extension 
cords.  He  particularly  mentioned  tri¬ 
light  lamp  receptacles,  electric  iron 
cord  attachments,  and  connections  to 
hot  plates  and  toasters. 

Of  all  these  types  of  equipment,  he 
said,  he  considered  the  three-way  plug 
extension  should  be  mentioned  as  one 
of  the  most  objectionable.  He  felt, 
however,  that  every  engineer  would  ad¬ 
mit  that  the  whole  range  of  this  class 
of  accessory  which  had  been  duly  in¬ 
spected  and  approved  by  the  Standards 
association  (U.  L.  in  the  U.S.A.)  in¬ 
cluded  an  immense  number  of  items 
that  did  not  satisfy  any  real  standard 
of  utility,  and  which  in  many  cases 
constituted  real  fire  hazards.  Continu¬ 
ing,  Bartholomew  said: 

“I  venture  to  suggest  that  there  isn’t 
a  member  in  this  audience  who  has  not 
on  innumerable  occasions  cursed  the 
inability  of  some  plug  to  make  decent 
contact  in  the  receptacle  which  should 
supply  the  current  for  the  appliance  or 
motor,  or  whatever  it  is  at  the  end  of 
the  extension  cord.  I  do  not  think  it  is 
too  much  to  say  that  every  year  there 
are  hundreds  of  thousands  of  these  de¬ 
vices  sold  and  in  everyday  service  and 
which  are  quite  incapable  of  carrying 


the  current  at  which  they  have  been  » 
rated  and  approved. 

“Sound  engineering  and  reasonable  ( 
life  have  been  sacrificed  to  shoddy  * 
cheapness  and  nastiness.  I  have  yet  to 
have  experienced  a  tri-lite  lamp  fixture  ! 
which  in  regular  service  will  last  more 
than  a  year  or  so.  In  my  own  house  I 
try  to  keep  a  stock  of  fixtures  to  re¬ 
place  those  which  regularly  wear  out. 
The  switch  fails  to  make  contact  in  one 
or  other  of  its  positions  and  it  is  a 
mystery  to  me  how  the  flimsy  parts,  of  i 
which  these  fittings  are  usually  built,  | 
can  have  ever  been  expected  to  have  a  | 
reasonable  life  in  regular  service. - - 

“I  should  also  like  to  refer  to  the  de¬ 
sign  and  construction  of  the  standard 
10-amp.  circuit  switch.  If  such  a  switch 
is  ever  called  on  to  control  a  load  in 
excess  of  5  or  6  amp.,  in  most  cases 
it  is  only  a  short  time  before  contact 
trouble  and  overheating  result.  I  can 
see  no  justification  for  the  rating  of 
any  electrical  equipment  at  values 
which  every  electrical  engineer  knows 
are  overstated  if  a  reasonable  trouble- 
free  life  is  to  be  expected. 

“I  also  wish  to  bring  before  this 
meeting  the  ratings  given  to  externally 
operated  knife  switches  of  the  so-called 
safety  type.  Every  electrical  engineer 
who  has  had  any  continuing  connection 
with,  or  responsibility  for,  extensive 
low-tension  lighting  and  power  instal¬ 
lations  has  constantly  found  trouble 
occurring  on  such  switches  with  over¬ 
heating  and  consequent  failure  of  con¬ 
tacts  at  current  values  far  below  the 
approved  current-carrying  capacity. 

“This  results  from  developments  of 
practice  common  20  and  25  years  ago. 
At  that  time  open  switches  and  fuses 
were  conventionally  used  on  open  type 
switchboards,  and  switches  in  that  con¬ 
dition  satisfactorily  carried  their  rated 
currents.  Fuses  mounted  on  open  pan¬ 
els  would  carry  certainly  very  close  to 
their  continuously  rated  currents. 

“When,  however,  practice  changed 
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and  safety  requirements  brought  about 
the  use  of  individual  enclosures,  which 
were  required  to  house  both  switches 
and  fuses,  the  ratings  previously  given 
to  such  switches  and  fuses  for  open 
mounting  were  quite  unsuitable,  and 
we  in  Canada,  as  well  as  the  industry 
and  inspection  authorities  in  the  Unit¬ 
ed  States,  failed  to  recognize  the  ob¬ 
vious  derating  which  should  have  been 
given  to  them  in  the  new  conditions  of 
use. 

“I  have  myself  carried  out  a  series 
of  tests  on  safety  switches  made  by 
three  different  manufacturers  in  ratings 
of  100  and  200  amp.  and  at  250  and 
550  volts.  It  is  apparent  from  these 
tests  that  safety,  fused,  knife  switches 
are  capable  of  carrying  not  more  than 
2/3  of  their  rated  current  without  ex¬ 
ceeding  the  temperature  rise  permitted 
by  Canadian  Engineering  Standards 
Assn,  rules. 

“Unfortunately,  our  method  of  test¬ 
ing  such  switches  is  to  determine  the 
current-carrying  capacity  of  the  switch 
with  copper  bars  in  place  of  fuses  and 
to  test  the  fuses  for  current  and  fusing 
capacity  only,  in  the  open.  I  think  vou 
will  agree  that  this  is  an  unreasonable 
approach  to  the  subject,  when  every¬ 
body  knows  that  a  fused  knife  switch 
is  used  with  its  fuses  in  place. 

“I  have  already  brought  this  matter 
to  the  Engineering  Standards  Assn, 
and  sent  them  a  complete  report  of  my 
own  investigations  into  the  matter,  and 
when  I  was  recently  in  the  East  I  found 
they  had  initiated  similar  tests  them¬ 
selves,  but  they  had  attacked  the  prob¬ 
lem  in  a  different  manner.  They  had 
installed  a  number  of  units  and  had 
put  full-load  current  through  them 
right  at  the  start,  and  I  saw  a  number 
of  switches  that  had  literally  dropped 
to  pieces  during  these  tests. 

“My  own  approach  was  to  start  out 
with  a  low  current  and  determine  what 
current  the  fused  switch  could  carry 
without  exceeding  the  permitted  tem¬ 
perature  rise.  Actually,  my  tests  were 
carried  out  on  new  switches  and  only 
lasted  a  matter  of  weeks,  and  I  rather 
presume  that  the  current  values  which 
I  determined  as  their  carrying  capaci¬ 
ties  would  be  considerably  less  had  the 
tests  been  prolonged  a  matter  of 
months. 

“This  situation  leads  to  differences 
of  opinion  with  inspection  authorities; 
for  example,  the  load  which  may  have 
a  continuous  demand  of  150  amp.  can¬ 
not  be  safely  protected  by  a  200-amp. 
switch  and  when  a  400-amp.  switch  is 
installed,  the  inspection  authorities  will 
frequently  ask  for  larger  cables  than 
are  necessary  for  the  load  on  account 
of  the  size  of  the  switch  being  used. 

“Power  companies  and  other  expert 
users  of  electrical  energy  enjoy  proj>er 
protection  in  the  rating  of  equipment 


which  they  purchase.  Motors,  gener¬ 
ators  and  transformers  are  all  pur¬ 
chased  on  the  basis  of  their  capacity 
with  a  staled  temperature  rise,  and  in 
fact  the  Standards  association  does  in¬ 
sure  that  such  equipment  is  able  to  do 
its  work  without  exceeding  such  tem¬ 
perature  rise,  and  the  standards  of  con¬ 
struction  required  for  a  proper  life. 

“The  same  thing  applies  to  heavy 
switchgear,  circuit  breakers,  cables  and 
so  forth,  and  1  can  see  no  justification 
why  small  accessories  and  circuit 
sw  itches,  which  are  used  in  their  thou¬ 
sands  and  ten  of  thousands,  should  be 
approved  and  placed  on  the  market  in 
the  full  knowledge  that  the  ratings  for 
which  they  are  approved  bear  little 
relationship  to  their  service  capacities. 
This  piactice  represents  a  shirking  of 
responsibility  and  obligations  by  elec¬ 
trical  engineers  and  manufacturers 
towards  the  less  well  informed,  less 
skilled  users  of  electrical  energy. 

“1  know  it  will  be  stated  that  there 
are  available  today  a  number  of  makes 
of  small  automatic  circuit  breakers 
which  can  replace  the  present  highly 
unsatisfactory  so-called  safety  switch, 
in  which  the  definition  ‘safety’  is  a 
misnomer,  but  1  think  there  will  always 
be  a  need  for  fused  knife  switch  pro¬ 
tection  and  the  problem  should  be 
frankly  faced  and  solved. 

“These  so-called  safety  switches  are 
not  safe  and  probably  have  resulted  in 
many  fires,  the  causes  of  which  have 
officially  been  described  as  ‘unknown’ 
or  ‘probably  of  electrical  origin.’  I 
quite  appreciate  that  it  would  not  be 
wise  to  endeavor  to  change  established 
practice  when  industry  is  under  the 
heavy  strain  of  war  production.  I  con¬ 
sider,  however,  that  this  whole  question 
should  be  tackled  boldly  after  war 
pressure  has  ceased,  and  that  Canadian 
engineering  and  industry  should  not  be 
satisfied  to  produce  and  market  equip¬ 
ment  which  is  falsely  described.  (The 
same  can  be  said  for  that  of  the  l^S. 
—  -Editor.  I 

‘*I  wish  also  to  raise  the  question  of 
the  interrupting  capacity  of  fuses.  In 
recent  years  low-tension  distribution 
svstems  have  grown  in  individual  mag¬ 
nitude  and  the  failure  of  these  fuses 
to  interrupt  short-circuit  currents  oc¬ 
curring  has  been  the  cause  of  many  un¬ 
necessarily  prolonged  power  service 
failures.  Fuses  are  today  rated  by  their 
current-carrying  capacity  without  any 
regard  to  interrupting  capacity.  Where 
fused  low-tension  distribution  centers 
are  located  near  a  large  bank  of  trans¬ 
formers,  short-circuit  currents  are 
much  in  excess  of  the  interrupting  ca¬ 
pacity  of  most  fuses  used  today.  There 
is  an  urgent  need  for  two,  and  possi¬ 
bly  three,  styles  of  fuses  based  upon 
current-interrupting  capacity.  1  am  not 
prepared  to  state  definitely  what  these 


should  be,  but  1  should  think  a  ruptur-  i 
ing  capacity  of  1,000  or  2,000  amp.  for 
30-amp.  fuses  might  be  entirely  satis¬ 
factory  for  most  lighting  circuits.  For 
100-  and  200-amp.  fuses,  the  minimum 
rupturing  capacity  might  be  5.000  or 
10,000.  The  superior  type  of  fuses  f 
should  probably  be  able  to  interrupt  j 
20,0(K)  amp.,  and  it  may  be  that  there  I 
is  a  need  for  fuses  having  30,000-  to 
50,000-amp.  rupturing  capacity. 

“A  wide  study  of  the  subject  is  nec-  , 
essary  to  determine  the  actual  require¬ 
ments.  This  principle  of  rating  fuses  on 
their  current  rupturing  capacity  has 
been  universally  adopted  in  Europe, 
and  a  study  of  the  ratings  and  condi-  r 
tions  there  would  undoubtedly  be  a  1 
helpful  guide  in  determining  proper  | 
ratings  for  use  in  Canada  (or  the  U.S.)  ^ 

“1  can  see  no  technical  or  manufac-  ' 
turing  difficulty  in  developing  fuses  | 
to  meet  actual  circuit  requirements  in  ■ 
Canada,  nor  any  necessity  for  us  to  i 
lag  behind  manufacturing  and  engi¬ 
neering  standards  of  other  countries.” 

I 

Seattle  Mercury  | 

Experiments  w  ith  mercury  vapor  for  I 
street  lighting  have  begun  in  .Seattle  as 
one  block,  on  Fourth  Avenue  South.  | 
one  of  the  heaviest  traffic  arteries  in  the 
city,  has  been  lighted  from  eight  stand¬ 
ards  at  staggered  intervals.  Lamps 
used  are  the  G-F^  40()-watt,  16,000- 
lumen  lamps  in  fixtures  equipped  with 
both  reflectors  and  refracting  glassware 
to  concentrate  illumination  on  the  f 
.street.  The  installation  was  made  after  ' 
studies  of  Denver,  Portland,  San  Fran-  i 
cisco  and  Los  Angeles  installations  by  I 
Charles  R.  Wartell.  city  engineer,  E.  R.  ' 
Hoffman,  City  Light  Department  su-  | 
perintendent.  and  .1.  W.  A.  Hollong,  ) 
traffic  engineer,  and  J.  R.  Peters,  engi-  i 
neer  of  outside  construction  for  City  j 
Light.  If  the  experiment  proves  satis-  ■ 
factory,  mercury  lighting  may  figure  f 
prominently  in  a  proposed  $1,500,000 
postwar  street  relighting  program.  ^ 

Salt  Lake  Incandescent 

Sixty-three  new'  6,(K)0-Iumen  incan¬ 
descent  lamps  will  replace  14  old  type  ^ 
standards  on  State  Street  and  Ninth  = 
South  in  Salt  Lake  City,  as  a  means  of 
reducing  traffic  fatalities  on  these  heav-  C 
ily  traveled  streets.  The  city  commis-  1 
sion  approved  plans  submitted  by  Utah  1 
Power  &  Light  Co.  after  testimony  by 
the  chief  of  the  traffic  police  and  a  traf¬ 
fic  sergeant,  giving  detailed  reports  on 
accidents  over  the  past  three  years. 
After  lighting  of  Second  West  Street, 
once  called  “the  avenue  of  death,”  fatal 
accidents  on  that  street  were  reduced 
76%  and  all  accidents  59(^L,  it  was 
testified. 
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Induction  Electric  Heating  Theory 

A  compilation  of  information  taken  from  published  and  other  sources  of 
material  from  the  personal  notes  of  the  author  and  presented  in  condensed 
form  for  those  seeking  knowledge  on  fundamentals  of  high-frequency  heating 


Kenneth  A.  Smith 

Electronic  Chennical  Engineering  Co.,  Los  Angeles 


AL'I'HOI'GH  much  has  been  writ¬ 
ten  about  induction  electric 
L_  heating,  it  has  risen  to  such 
prominence  that  it  appears  desirable 
to  attempt  to  discuss  it  in  its  simplest 
terms.  One  fact  should  he  stressed, 
namely  that  the  laws  governing  high- 
frequency  induction  heating  are  simple 
and  known.  Ohms  law,  transformer 
ratios,  established  laws  of  heat  flow 
are  standard  and  no  mystery  is  intro¬ 
duced.  as  many  persons  would  seem 
to  believe,  in  considering  high-fre¬ 
quency  induction  heating  problems. 

Induction  Heating  Theory 

If  an  electrical  conductor  is  placed 
in  a  varying  magnetic  field,  a  voltage 
will  he  induced  in  the  conductor.  Ac¬ 
cording  to  Faraday’s  law  of  induc¬ 
tion,  the  voltage  around  a  circuit 
through  which  magnetic  lines  of  force 
vary  is  equal  to  the  time  rate-of-change 
of  the  flux.  The  voltage  induced  in  the 
work  is  proportional  to  the  frequency 
of  variation  and  to  the  total  flux 
linking  the  work.  The  direction  of 
flow  of  the  induced  secondary  currents 
is  such  that  the  secondary  magnetic 
field  set  up  by  the  currents  opposes 
the  primary  magnetic  field. 

If  the  conductor  in  the  alternating 
magnetic  field  is  in  the  form  of  a  mass 
and  does  not  constitute  a  complete  cir¬ 
cuit  in  the  usual  sense,  then  the  in¬ 
duced  secondary  currents  flow  in  closed 
loops  within  the  mass  and  are  called 
eddy  currents.  Eddy  currents  circulat¬ 
ing  within  the  material  generate  heal, 
and  the  power  used  is  equal  to  the 
square  of  the  current  times  the  re¬ 
sistance  through  which  it  flows.  (1-R). 

For  magnetic  materials,  hysteresis 
losses  are  also  present,  and  add  to  the 
heat  generated.  The  molecules  which 
compose  a  magnetic  material  may  he 
considered  as  elemental  magnets  in 
themselves.  As  the  polarity  of  the 
magnetic  field  surrounding  the  mag¬ 
netic  mass  reverses,  the  molecules 
swing  around  to  align  themselves  in 
the  magnetic  field.  This  movement 
causes  heat  to  he  generated  by  some 
sort  of  intermolecular  friction. 

At  low  frequencies  the  magnitude 
of  the  hysteresis  heating  effect  is  com¬ 


parable  with  the  eddy  current  losses. 
However,  the  hysteresis  losses  decrease 
with  increasing  temperature  in  the 
case  of  magnetic  materials.  At  ele¬ 
vated  temperatures  of  the  heated  tna- 
terial  and  at  the  frequencies  used  by 
high-frequency  induction  equipment, 
the  hysteresis  losses  are  usually  small 
compared  with  eddy  current  losses. 

Induction  heating  may  be  defined 
as  the  heating  of  a  nominally  electrical 
conducting  material  caused  by  its  own 
I*R  losses,  when  the  material  is  placed 
in  a  varying  electromagnetic  field.  In 
practice,  the  material  to  be  heated  is 
placed  in  the  field  of  a  coil  through 
which  alternating  current  is  flowing. 
Any  charge  or  mass  of  material  to  be 
heated  inductively  can  be  thought  of 
as  a  short-circuited  secondary  winding 
of  a  transformer,  the  primary  being 
the  heater  coil. 

The  magnitude  of  the  eddy  currents 
depends  upon  the  particular  physical 
configuration.  For  example,  if  the 
heating  coil  consists  of  ten  turns  and 
is  carrying  100  amp.  of  high-fre¬ 
quency  current,  it  represents  a  1,000 
ampere-turn  primary.  If  the  magnetic 
coupling  between  the  heater  coil  and 
the  piece  being  heated  were  perfect, 
the  current  in  a  one-turn  second.ary 
would  be  1,000  amp. 

Because  of  the  need  for  mechanical 
clearance  and  electrical  insulation, 
however,  the  coupling  is  not  unity  hut 
may  actually  be  of  the  order  of  0.5. 
The  current  in  the  one-turn  secondary 
therefore  will  be  .500  amp.  For  pri¬ 
mary  currents,  coupling  factors  and 
secondary  resistances  in  the  range 
commonly  encountered  in  induction 
heating,  the  power  available  for  gen¬ 
erating  heat  in  the  work  can  be  in¬ 
creased  only  by  increasing  the  re¬ 
sistance  of  the  current  path. 

For  direct  currents,  the  current 
density  is  uniform  throughout  the 
cross-section  of  a  conductor.  For  al¬ 
ternating  currents,  the  current  density, 
and  consequently  the  heat  generated, 
is  not  uniform  throughout  the  work 
but  is  confined  to  the  surface  of  the 
parts  by  the  skin-effect  phenomenon, 
the  action  by  which  current  tends  to 
flow  more  in  the  outer  portions  than 
at  the  center  of  a  wire. 


The  skin-effect  arises  from  the  fact 
that  elements  parallel  to  the  surface  of 
a  conductor,  but  at  different  points  in 
the  cross-section,  do  not  have  equal 
inductance.  The  central  or  axial  ele¬ 
ment  has  the  greatest  inductance  and 
the  inductance  of  other  elements  de¬ 
creases  as  the  distance  of  the  element 
from  the  axis  conductor  increases,  be¬ 
coming  a  minimum  at  the  surface  of 
the  conductor. 

The  higher  the  frequency  of  the  al¬ 
ternating  current,  the  more  it  tends  to 
hug  the  surface  of  the  conductor.  The 
load,  therefore,  in  the  induction  fur¬ 
nace  can  be  assumed  to  be  only  the 
surface  portion  of  whatever  charge  is 
in  the  primary  coil;  and  the  resistance 
of  that  load  will  be  greater  as  the  fre¬ 
quency  is  increased  and  the  effective 
current  path  is  reduced  in  section. 
There  is  substantially  only  one  reason 
for  high  frequency:  By  using  a  high 
frequency,  the  resistance  loss  in  the 
charge  can  be  increased  to  the  point 
where  the  charge  cannot  carry  the  in¬ 
duced  current  without  becoming 
heated. 

Coupling  between  primary  and  sec¬ 
ondary  or  load  is  important.  As  in 
any  good  transformer,  coupling  should 
be  as  close  as  possible;  that  is,  the 
primarv  current  path  should  be  as 
near  to  the  secondary  or  load  current 
path  as  possible.  Cylindrical  coils  and 
charges  are  easy  to  make — they  fit  to¬ 
gether  nicely;  but  there  is  no  electrical 
reason  why  the  primary  windings  and 
load  cannot  be  (and  they  are)  of 
square,  triangular  or  of  any  other  sec¬ 
tion  so  long  as  they  are  maintained 
in  close  inductive  relation. 

Depth  of  Penetration 

Since  there  is  no  definite  heating 
boundary,  for  simplicity  in  computa¬ 
tions,  the  distance  from  the  surface  at 

100 

which  the  current  is  37%  (= - %  ) 

2.718 

of  its  magnitude  at  the  surface  is  de¬ 
fined  as  the  depth  of  penetration  of 
the  current.  At  this  point  the  power 
losses,  which  are  proportional  to  the 
square  of  the  current,  have  decreased 
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to  about  one-tenth  of  their  surface 
value.  As  a  first  approximation,  there¬ 
fore,  the  depth  of  penetration  may  be 
taken  as  the  depth  of  the  layer  in 
which  the  heat  is  generated. 

The  depth  of  penetration  is  given 
by  the  formula: 

D=1400  a/  — 

T  v^f 

where  D=depth  of  penetration  (in.) 
p=resistivity  in  Ohm/cm.^ 
p=magnetic  permeability  (for  non¬ 
magnetic  materials,  =1) 

/=  frequency  (cycles  per  second). 

For  example,  with  brass  at  room  tempera¬ 
ture  where  p=l; 

^=z7.5xl0~®  ohm/cm.3;  /rrSOO.OOO; 
D=0.0055  in. 

This  depth  of  penetration  is  approx¬ 
imate  only,  depending  upon  the  as¬ 
sumption  of  the  net  current  remaining 
at  this  inner  layer  (in  this  case  37%) 
and  on  the  curve  that  expresses  the 
current  density  throughout  this  shell. 
In  any  case,  the  heat  is  generated  in 
a  very  small  volume  at  the  surface  of 
the  conductor  and  varies  only  as  the 
resistivity  and  permeability  of  the  ma¬ 
terial  changes  with  increasing  tempera¬ 
ture.  The  core  of  the  w’ork  is  heated 
mainly  by  thermal  conduction  from 
the  surface  layer. 

For  a  given  frequency,  primary  cur¬ 
rent,  and  coupling  factor,  the  heat  gen¬ 
erated  will  depend  upon  the  resistivity 
of  the  material.  For  example,  if  with¬ 
in  the  usual  range  of  load  resistances, 
the  resistivity  is  increased  four  times, 
the  depth  of  penetration  will  be  dou¬ 
bled.  thus  increasing  the  cross-section 
of  the  conducting  path  by  approxi¬ 
mately  two. 

Speed  of  Heatinf;  vs.  Frequency 

There  is  no  definite  relation  between 
frequency  and  speed  of  heating  unless 
the  element  of  power  is  also  taken  into 
consideration.  With  sufficient  power, 
the  speed  of  heating  can  be  made  the 
same  over  wide  variations  in  fre¬ 
quency.  In  forging  operations,  the 
real  criterion  of  speed  of  heating  by 
electric  induction  is  the  rate  at  which 
heat  flows  by  thermal  conduction 
from  the  surface  portion  to  the  center 
of  a  charge  piece.  If  the  charge  is 
large,  a  lower  frequency  will  allow 
the  heat  to  be  generated  in  the  piece 
further  from  the  surface.  If  the  charge 
is  small,  a  higher  frequency  should 
be  used  to  insure  that  the  energy  is 
absorbed  before  it  reaches  the  center 
of  the  charge. 

In  heating  a  3-in.  diameter  bar  from 
cold  to  the  forging  temperature,  for 
example,  the  average  effective  depth  of 
current  penetration  for  l,CK)0-cycle 
current  is  about  0.3  in.  The  penetra¬ 
tion  for  3,000-cycle  current  is  about 
0.2  in.  Most  of  the  energy  is  changed 


Testing  meters  with  a  G-E  photoelec¬ 
tric  tester  in  PG  and  E  meter  shop 


to  heat  near  the  surface  with  either 
frequency,  but  with  the  lower  fre¬ 
quency  the  heating  band  is  slightly 
deeper  than  for  the  higher  frequency. 

The  heating  time  in  either  case  must 
be  sufficiently  long  to  allow  the  heat 
to  be  conducted  to  the  core  so  that, 
considering  the  lapse  of  time  between 
the  time  the  power  is  turned  off  and 
the  piece  is  forged,  the  center  and  sur¬ 
face  portions  of  the  bar  will  be  at 
substantially  the  same  temperature.  No 
matter  which  frequency  is  used,  the 
time  required  to  bring  the  piece  to  a 
uniform  forging  temperature  will  be 
about  the  same. 

The  actual  heating  time  can  vary, 
depending  on  how  the  piece  as  a 
whole  is  brought  up  to  temperature. 
The  power  may  be  very  large  at  the 
start,  bringing  the  surface  to  the  maxi¬ 
mum  temperature  quickly;  then  the 
power  may  be  dropped  sharply  to  the 
point  where  the  outside  temperature 
will  not  overshoot  while  the  center 
portion  comes  to  temperature.  This 
method  heats  the  piece  in  the  shortest 
possible  time  but  is  usually  wasteful 
of  equipment  and  hard  to  control.  The 
method  preferred  by  the  writer  is  to 
use  a  comparatively  simple  power  time 
cycle  in  which  power  averages  a  con¬ 
stant  figure  over  the  duration  of  the 
run  and  the  center  and  outside  por¬ 
tions  of  the  bar  come  up  together. 
Less  power  and  far  less  control  equip¬ 
ment  is  required. 

In  an  actual  installation  which  the 
writer  believes  is  well  designed,  100 
kw.  is  used  to  heat  a  19-in.  length  of 
a  3-in.  diameter  steel  bar  to  2,2(K)°  F. 
for  forging  a  105-millimeter  shell.  The 
heating  cycle  is  four  minutes,  the  fre¬ 
quency  1,000  cycles.  At  the  end  of 
four  minutes,  the  bar  is  of  uniform 
temperature.  Of  course,  five  or  six 
bars  are  being  heated  simultaneously 
so  that  the  production  rate  is  but  a 
fifth  or  sixth  of  the  unit  heating  time. 
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A  2%-in.  diameter  bar  is  heated  for 
two  minutes  and  20  seconds  for  forg. 
ing  a  75-millimeter  shell.  For  a  l-in. 
diameter  piece,  one  minute;  and  for 
a  7-in.  square  billet.  15  minutes,  re- 
spectively,  have  been  found  sufficiently 
long  to  obtain  uniformity  of  center 
and  surface  temperatures. 

Where  thin  surface  hardening  is  re¬ 
quired,  ultra  high  frequency  with  high  > 
power  may  save  equipment  cost.  In 
some  instances,  only  a  very  thin  sur¬ 
face  layer  need  be  hardened  and  if 
frequency  and  power  are  sufficiently 
high  to  limit  heating  to  that  area,  a  i 
real  saving  can  be  effected.  A  frequency  I 
of  500  kilocycles  generated  from  a  tube  ( 
converter  may  have  real  merit. 

For  the  deeper  hardening  now  being  f 
practiced,  where  the  charge  diameters  I 
are  over  2  in.,  for  instance,  any  fre-  | 
quency  above  1,000  cycles  can  be  ef-  j 
fective.  For  smaller  diameters  frequen-  ji 
cies  of  2,000,  3,000  and  10,000  cycles  | 
and  up  are  necessary  to  be  certain 
that  the  heating  will  be  effectively  lim-  [ 
ited  to  the  surface  areas.  With  a 
given  amount  of  power,  the  heating 
can  be  more  effectively  limited  to  the 
surface  by  using  higher  frequencies.  ! 

Optimum  Frequency  i 

For  a  given  size  of  work  where  uni¬ 
form  heating  at  a  maximum  rate  is 
desired,  as  in  melting  or  annealing, 
there  is  an  optimum  frequency  beyond 
which  the  gains  from  increasing  the 
frequency  become  less  and  less  worth-  | 
while.  Assuming  a  constant  total  mag¬ 
netic  flux  through  the  work,  an  increase 
in  frequency  would  produce  more  volt¬ 
age  and  hence  more  heating  current 
However,  as  the  frequency  is  increased, 
the  depth  of  penetration  of  the  heat- 
producing  eddy  currents  decreases,  j 
and  this  tends  to  counteract  the  in-  li 
creased  heat  generation  usually  gained  1* 
by  increasing  the  frequency.  It  has  ^ 
been  shown  mathematically  that  to  de-  | 
velop  the  maximum  rate  of  heating  | 
for  a  given  frequency,  the  radius,  a  i 
(inches),  of  a  long  wire  or  rod  must  j 
be  related  to  the  frequency  by  the  i 
expression :  I 

P  f 

/=1.225 - X107 

pa2  i 

When  the  foregoing  condition  is  satis-  ! 
fied  the  expression  for  the  rate  of 
heating  long  wires  and  cylinders,  for 
unit  time,  becomes 

W=0.19H-p/XlO  "  watts/cm.^ 

where  H  =  RMS  magnetizing  force  at 
the  surface  of  the  wire  or  rod.  Similar 
expressions,  except  for  the  value  of 
the  numerical  constants,  hold  for  flat 
strip.  . 

The  optimum  frequencies  for  vari¬ 
ous  diameters  of  iron  wire  that  are 
heated  above  the  Curie  temperature 
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are  given  in  the  table  below.  The 
Curie  temperature  is  that  temperature 
above  which  ferromagnetism  is  no 
longer  detectable,  and  the  magnetic 
permeability  is  therefore  equal  to 
unity.  It  is  around  1,400°F.  for  low- 
carbon  steel. 


Diameter  (Inches) 

1/4 

1/8 

1/16 

1/32 


Optimum  Frequency 
(cycles  per  sec.) 

1 1 8,000 
472,000 
1,888,000 
7,555,000 


Rate  of  Heatinir 

The  rate  of  heating  strip  is  inde¬ 
pendent  of  its  width.  If  any  fractional 
width  strip  is  substituted  for  full  width 
sheet  of  the  same  thickness,  the  rate 
of  heating  when  passed  through  the 
same  inductor  coil  will  be  the  same 
in  both  cases,  assuming  the  heater  coil 
maintains  the  same  magnetizing  force 
at  the  strip  surface. 

For  magnetic  materials  heated  be¬ 
low  their  Curie  temperature,  an  ap¬ 
proximate  relationship  can  be  given 
based  on  the  condition  that  the  mag¬ 
netizing  force  is  made  considerably 
in  excess  of  that  corresponding  to 
saturation  flux  density  at  the  surface 
of  the  work.  For  wires  and  flat  sheets, 
it  is  assumed  that  the  thickness  of  the 
skin  layer  in  which  most  of  the  mag¬ 
netic  flux  will  be  found  is  small  com¬ 
pared  to  the  radius  of  the  wire  or 
does  not  exceed  half  the  thickness  of 
the  strip.  It  is  often  possible  to  fulfill 
these  conditions  and  the  power  lost 
in  the  material  per  square  inch  of  sur¬ 
face  is: 

W=12.9xlO-Vp/N3B 

where  W=watts/in.2  of  work  surface 

N=RMS  ampere-tums  per  cm. 

length  of  inductor  coil 
Brrsaturation  flux  density 

Equations  are  helpful  in  under¬ 
standing  how  frequency,  thickness  of 
the  work,  permeability  and  resistivity 
are  related  to  the  rate  of  heating  but 
are  of  doubtful  value  quantitatively, 
because  they  are  applicable  only  when 
the  optimum  frequency  is  used,  and 
because  it  is  difficult  to  assign  an  ap¬ 
propriate  value  for  magnetic  materials 
below  the  Curie  temperature,  which 
varies  with  the  magnetizing  force 
throughout  the  cross  section  of  the 
work. 

In  magnetic  materials  below  the 
Curie  temperature,  the  depth  of  the 
heated  layer  is  very  small,  due  to  the 
effects  of  the  high  permeability.  How¬ 
ever,  the  depth  increases  rather 
abruptly  at  a  temperature  above  that 
at  which  the  material  becomes  non¬ 
magnetic.  Simultaneously  the  power 
being  absorbed  in  the  original  layer 
is  reduced.  Therefore,  steel  with  a  high 
permeability  and  high  specific  resist¬ 


ance  is  readily  heated  in  a  thin  sur¬ 
face  layer  while  below  the  critical  tem¬ 
perature. 

Above  this  temperature  the  power 
absorbed  is  less,  the  rate  of  heating 
decreases,  and  the  depth  of  penetra¬ 
tion  is  considerably  greater.  As  the 
hardening  temperature  of  steel  is 
somewhat  above  the  Curie  tempera¬ 
ture,  the  possibility  of  overheating  is 
greatly  reduced  and  the  need  for  crit¬ 
ical  control  of  the  heating  operation  is 
minimized. 

Thermal  Conduction 

Heat  conductivity  is  the  quantity  of 
heat  in  gram-calories  that  is  transmit¬ 
ted  through  a  plate  1  cm.  thick  across 
an  area  of  1  sq.  cm,  when  the  tem¬ 
perature  difference  is  1°C.  For  aver¬ 
age  steels,  the  heat  conductivity  is  0.2 
gram-calorie  per  sq.  cm.  per  cm. /sec./ 
degree  C.  Since  one  gram-calorie  per 
sq.  cm.  per  second  equals  4,185  watt- 
seconds  per  sq.  cm.  for  a  temperature 
gradient  of  1°C.  per  cm.,  the  power 
input  per  sq.  cm.  required  to  produce 
a  temperature  gradient  of  1°C.  per 
cm.  is  4.185X0.2=0.84  watts  per  sq. 
cm.  In  the  surface  hardening  of  steel, 
the  power  that  is  actually  delivered 
into  the  work  is  the  temperature 
gradients  per  sq.  cm.  in  the  surface 
to  be  treated. 

The  thickness  of  the  hardened  layer, 
because  of  the  thermal  conductivity  of 
the  steel,  is  not  solely  determined  by 
the  depth  of  penetration  but  also  by 
the  power  input  to  the  heating  coil 
and  the  heating  time.  Practically,  the 
part  to  be  surface  hardened  is  heated 
inductively  and  quenched  when  the  de¬ 
sired  penetration  has  been  achieved. 
Even  with  very  high  frequencies,  thick 
hardened  layers  can  be  obtained.  Less 
power  input  with  a  longer  heating  time 
results  in  thicker  layers  than  a  high 
power  input  and  a  shorter  time  cycle. 

For  very  thin  case  depths  or  where 
exceptionally  rapid  hardening  is  re¬ 
quired,  the  power  input  per  sq.  cm. 
can  advantageously  be  increased  to 
one  and  one-half  times  or  twice  that 
given  above.  Any  reference  to  dimen¬ 
sions  and  pow'er  required  to  achieve 
a  specified  degree  of  heat  penetration 
must  be  considered  approximate  be¬ 
cause  there  are  a  number  of  variables 
in  any  given  problem. 

In  the  above  calculation  of  the 
power  required  for  surface  hardening, 
the  heat  lost  from  the  surface  to  the 
air  and  by  radiation  to  surrounding 
objects  was  not  considered.  However, 
this  loss  is  negligible  as  compared  to 
the  losses  by  thermal  conduction  to  the 
interior  of  the  mass.  For  a  surface 
that  is  at  a  temperature  of  1,300°F., 
the  rate  of  energy  loss  to  the  internal 
layer  is  about  4,000  watts  per  sq.  in., 


while  only  25  watts  per  sq.  in.  are 
being  lost  to  the  outside  air. 

Frequencies  Used 

The  frequencies  used  for  induction 
heating  can  be  very  roughly  divided 
into  three  groups.  The  first  group  in¬ 
cludes  frequencies  up  to  one  thousand 
cycles  per  second  and  is  limited  almost 
entirely  to  forging  and  melting  steel 
and  non-ferrous  metals  either  directly 
or  by  heating  electrically  conductive 
crucibles.  The  power  used  varies  from 
a  few  watts  to  thousands  of  kilowatts, 
generated  by  motor-generator  sets. 

The  second  group  covers  frequen¬ 
cies  from  one  thousand  to  ten  thou¬ 
sand  cycles  per  second.  The  power  is 
generated  almost  entirely  hy  rotating 
machines  with  power  ratings  up  to 
1,200  kw.  The  applications  in  this 
group  include  most  of  the  simple  heat¬ 
ing  processes  such  as  forging,  brazing, 
soldering  and  melting.  These  fre¬ 
quencies  have  been  used  for  surface 
hardening  relatively  large  parts  where 
contours  need  not  be  too  closely  fol¬ 
lowed,  and  where  the  depth  •of  case 
need  not  be  too  small. 

Large  steel  parts  can  be  satisfactor¬ 
ily  heated  at  intermediate  frequencies. 
Much  higher  frequencies  are  required 
for  irregular  parts  where  the  contour 
must  be  followed  closely,  where 
coupling  is  difficult  because  of  the 
shape  or  small  size,  and  where  extreme 
localization  of  the  heat  is  a  necessity. 
To  heat  low  resistance  metals  such  as 
silver,  cop|jer,  aluminum  and  brass, 
readily,  the  magnetic  flux  densities  re¬ 
quired  are  difficult  to  obtain  at  the 
intermediate  frequencies.  The  higher 
frequencies  permit  the  use  of  more 
normal  flux  densities  and  the  higher 
losses  produce  the  required  heating. 

The  third  group  of  frequencies 
ranges  from  50  kilocycles  to  several 
megacycles.  The  generation  of  power 
at  these  frequencies  is  almost  entirely 
limited  to  spark-gap  and  vacuum-tube 
oscillators.  The  spark-gap  type  of 
equipment  has  been  built  for  frequen¬ 
cies  from  50  kc.  to  200  kc.  and  for 
power  outputs  up  to  25  kw.  However, 
its  efficiency  decreases  quite  rapidly  at 
the  higher  frequencies.  Vacuum  tube 
equipment  has  no  theoretical  frequency 
or  power  limitations.  In  the  dielectric 
heating  field  the  vacuum  tube  oscilla¬ 
tor  is  the  only  source  capable  of  pro¬ 
ducing  sufficient  power  at  the  fre¬ 
quencies  necessary.  Present  equipment 
uses  frequencies  from  1  me.  to  50  me. 
and  powers  ranging  up  to  hundreds  of 
kilowatts. 

In  a  subsequent  article  the  sub¬ 
ject  of  dielectric  heating  will  be  treat¬ 
ed  in  a  manner  similar  to  this  presen¬ 
tation  of  the  fundamentals  of  induc¬ 
tion  high-frequency  heating. 
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220-Ky.  Carrier-Current  Relaying 

PG  and  E  Installs  High-Speed  Carrier-Current  Type  Relays  on 
Important  Link  in  Its  Extensive  200-Kv.  Transmission  System 


IN  the  Pacific  Gas  and  Electric  Co.’s 
transmission  system  feeding  Shasta 
and  Pit  River  power  into  the  San 
Francisco  Bay  region,  one  of  the  im¬ 
portant  links  is  a  41.5-mile  section  of 
220-kv.  line  between  Contra  Costa  and 
Newark  substations.  Shasta  power 
house  of  the  Central  Valley  Project  of 
the  U.  S.  Bureau  of  Reclamation  nor¬ 
mally  delivers  power  to  Newark  over  a 
220-kv.  circuit  completed  in  1944  from 
Vaca-Dixon  to  Newark  substation.  At 
Contra  Costa  substation  this  circuit 
feeds  into  the  110-kv.  bus  through  a 
90,0(X)-itva.  transformer  bank.  This 
bus  is  also  connected  to  the  Avon  and 
Martinez  steam  plants,  each  of  which  is 
rated  at  approximately  50,000  kva., 
and  to  the  110-kv.  bus  at  Newark  sub¬ 
station  as  well.  Under  some  conditions 
the  company’s  Pit  River  power  will 
rdso  be  transmitted  over  tbe  220-kv. 
Vaca-Dixon-Newark  line. 

Engineering  studies  revealed  that 


•/.  L  Buckley 

Assistant  Engineer 
Pacific  Gas  and  Electric  Co. 


faults  of  longer  than  six  cycles  dura¬ 
tion  on  the  important  Contra  Costa- 
Newark  220-kv.  tie  were  likely  to  pro¬ 
duce  instability.  For  that  reason  the 
engineering  and  operating  departments 
decided  to  install  carrier-current  relay¬ 
ing  on  this  220-kv.  circuit.  Also,  all 
tripping  on  the  110-kv.  and  220-kv.  sys¬ 
tems  is  being  speeded  up  so  it  seemed 
advisable  to  gain  some  operating  ex¬ 
perience  W'ith  relays  of  the  high-speed 
carrier-current  type. 

The  complete  equipment  as  installed 
at  each  substation  consists  of  three  di¬ 
rectional  impedance  step  type  relays, 
one  directional  overcurrent  carrier 
ground  relay,  one  directional  overcur¬ 
rent  ground  relay  with  instantaneous 
trip  attachment  for  carrier  ground  re¬ 
lay  back-up,  one  carrier  auxiliary  re¬ 
lay,  three  230-kv.  coupling  capacitors, 
three  capacitor  potential  devices,  one 
wave  trap  with  a  tuning  range  of  .50  to 
1.50  kilocycles. 


The  electrical  arrangement  of  this  ^ 
equipment  is  shown  in  Fig.  1. 

To  better  understand  the  operation  g 

of  the  carrier  controlled  relays,  the  t 
following  review  of  the  operation  of 
the  impedance  relays  is  given.  This  re-  I 
lay  is  a  three-element  directional  high-  J 
speed,  three-zone,  distance  type  relay  c 

which  operates  instantaneously  in  zone  I 

1,  and  with  an  adjustable  time  delay  1  t 

in  zones  2  and  3.  The  relay  is  used  for  e  t 

directional-phase  fault  protection  on  i  1 
transmission  systems  and  is  designed  r  1 
to  be  used  either  independently  or  in  a  ■  t 
high-speed  carrier-current  relaying  sys-  < 

tern.  The  cost  installed  is  quite  high  t 

and  limits  the  use  to  the  more  itnpor-  J 

tant  high-tension  lines.  ( 

This  relay  is  connected  to  receive  a 
current  and  voltage  proportional  to  ® 

those  existing  on  the  protected  high-  j 

tension  line.  With  a  fault  in  zone  1  * 

(Fig.  2),  a  given  amount  of  current  1  ‘ 

will  flow  from  the  relay  location  to  the 
fault.  With  zero  voltage  at  the  fault,  ‘ 

the  voltage  at  the  relay  must  be  equal  ^  ^ 

to  the  drop  in  the  line  due  to  the  cur-  \ 

rent  I,  or  equal  to  IZ  where  Z  is  the  ' 

impedance  to  neutral  of  the  line  from  ^ 

the  relay  to  the  point  of  fault.  The  ' 

ratio  of  voltage  to  current  at  the  relay  ' 

is  1Z/1=Z.  Thus  the  ratio  is  constant  ' 

for  any  value  of  current  as  the  voltage  1 

on  the  relay  is  proportional  to  the  cur-  ^ 

rent  times  the  line  impedance.  There-  , 
fore,  if  the  current  coil  of  the  first  im¬ 
pedance  element  of  the  relay  is  ad-  ;  ' 

justed  for  a  value  of  current  such  that 
the  pull  of  the  current  coil  is  just  equal 
to  the  potential  restraint  for  a  fault  at 
the  end  of  zone  1  (Fig.  2),  the  beam  t 
of  the  element  will  be  balanced  at  that  1 
point  for  any  value  of  current.  If  the  f 
fault  occurs  to  the  right  of  this  balance  . 
point,  the  beam  will  not  trip  as  the  | 
voltage  pull  is  the  greater  due  to  a  I 
larger  amount  of  impedance  and  there-  ■ 
fore  a  higher  voltage  and  a  correspond-  t 
ingly  larger  potential  restraint  than  the  i 
beam  is  balanced  for.  The  second  im-  | 
pedance  element  is  adjusted  to  balance  ^ 
for  a  fault  at  the  end  of  zone  2  and 
therefore  operates  after  a  time  delay 
for  faults  anywhere  up  to  this  point. 
Likewise,  the  third  impedance  element 
is  adjusted  to  balance  for  a  fault  at 
the  end  of  zone  3  and  operates  after  a 


220-kv.  switch  structure  showing  three  coupling  capacitors  for  carrier  relay¬ 
ing.  The  two  on  the  outside  conductors  are  for  supplying  potential  only,  while 
the  one  in  the  center,  with  its  associated  line  trap,  is  also  used  for  car¬ 
rier  relaying.  Cabinet  for  transmitter-receiver  is  mounted  on  center  post 
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for  phase-to-phase  and  phase-to-ground 
faults  on  the  section  of  220-kv.  line 
between  Contra  Costa  and  Newark  sub¬ 
stations,  but  blocks  instantaneous  trip¬ 
ping  of  the  breakers  on  the  Contra 
Costa-Newark  line  for  all  faults  outside 
of  that  section. 

As  an  illustration  of  the  carrier  oper¬ 
ation,  assume  an  internal  phase-to- 
phase  fault  just  beyond  the  zone  of  one 
of  the  first  impedance  elements.  See 
Fig.  2.  Carrier  will  be  initiated  im¬ 
mediately  at  both  ends  of  the  protected 
line  section  by  the  closure  of  one  of  the 
contacts  of  the  third  impedance  ele¬ 
ment.  Meanwhile,  the  directional  and 
second  zone  impedance  contacts  close 
overcurrent  ground  relay  is  used  as  a  and  energize  an  auxiliary  switch  of  the 
back-up  for  the  carrier  ground  relay.  carrier  •auxiliary  relay  which  stops  the 
Summarizing:  the  addition  of  car-  carrier  and  energizes  an  operating  coil 
rier  control  permits  instantaneous  trip-  of  this  same  blocking  relay.  Since  the 
jung  of  both  breakers  simultaneously  same  action  has  occurred  at  the  far  end 
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RELAYS 


Fig.  I — One  line  diagram  of  Contra  Costa-Newaric  protected  line  and  equipment 


greater  time  delay  for  faults  in  all 
three  zones. 

When  used  with  carrier-current 
blocking,  the  zones  are  assigned  just 
as  they  were  when  used  without  the 
carrier.  For  a  phase-to-phase  fault  in 
the  shaded  portion  of  zone  1  adjacent 
to  breaker  1,  see  Fig.  2.  Breaker  1  is 
tripped  by  the  contacts  of  the  first  im¬ 
pedance  element  of  its  associated  re¬ 
lay.  Breaker  2  is  tripped  by  the  con¬ 
tacts  of  the  second  im|>edance  element 
of  its  associated  relay  either  instan¬ 
taneously  through  carrier  contacts  or 
after  a  time  delay  independent  of 
carrier. 

For  a  phase-to-phase  fault  in  the  un¬ 
shaded  portion  of  zone  1,  see  Fig.  2. 

Breakers  1  and  2  are  tripped  directly 
by  the  contacts  of  the  first  impedance 
elements  of  their  associated  relays. 

For  a  phase-to-phase  fault  in  the 
shaded  portion  of  zone  2  adjacent  to 
breaker  2,  see  Fig.  2.  Breaker  1  is 
tripped  by  the  contacts  of  the  second 
impedance  element  of  its  associated  re¬ 
lay  either  instantaneously  through  car¬ 
rier  contacts  or  after  a  time  delay  in¬ 
dependent  of  carrier.  Breaker  2  is 
tripped  by  the  contacts  of  the  first  im¬ 
pedance  element  of  its  associated  re¬ 
lay. 

For  phase-to-phase  faults  in  zone  2 
beyond  breaker  2,  see  Fig.  2.  Instan¬ 
taneous  tripping  of  breaker  1  is  blocked 
by  carrier  action.  Tripping  of  breaker 
2  is  prevented  by  directional  contacts  contain  directional  impedance  relays.  L 
being  open.  Breaker  1  is  tripped  if  current  carrier  ground  relay  and  the  one  a 
necessary  by  the  contacts  of  the  second  graph  at  right  shows  the  transmitter-r< 
impedance  element  of  its  associated  re-  on  post  which  supports  the  220-kv.  coup 
lay  as  back-up  protection  for  breaker  3.  on  the  panel  are  line  tuning,  transmi 

For  phase-to-phase  faults  in  zone  3, 

see  big.  2.  Breaker  1  is  tripped  if  p|g.  2 — Time-distance  characteristics  of  in 

necessary  after  a  time  delay  by  the  - 

contacts  of  the  third  impedance  ele-  trip  time  for  uMNE_l_ 

nient  of  its  associated  relay  as  back-up  breaker  i 

protection  for  breaker  3. 

.  For  all  ground  faults,  the  carrier 

ground  relay  is  given  preference  over  — O-n _ D--CI _ □--li— — — 

the  phase  relays  in  the  control  of  the  I  '  i 

carrier.  Instantaneous  tripping  be-  - ^ - 

tween  breakers  1  and  2  is  then  accom-  _ _ 

plished  by  the  carrier  ground  relay  or  I 

the  contacts  of  the  first  element  of  the  ' 

impedance  relays.  The  directional  - 


zone 


ZONE  ) 


TRIP  TIME  FOR 
BREAKER  2 


« 
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220-Kv.  Carrier-Current  Relaying 

PG  and  E  Installs  High-Speed  Carrier-Current  Type  Relays  on 
Important  Link  in  Its  Extensive  200-Kv.  Transmission  System 

J.  L  Buckley 


Assistant  Engineer 
Pacific  Gas  and  Electric  Co. 


IV  tin*  I’at-ifu-  (ias  aiui  Klfftric 

lraMstiiis>>ii>n  s\sltMH  ffcditifi  Shasta 
and  I’il  Ki\«*r  pnwtT  intn  the  San 
Franeiseo  liav  repinii.  nne  of  the  im¬ 
portant  links  is  a  ll.-l-mile  stMtion  of 
220-kv.  line  between  (iontra  (losta  and 
Newark  substations.  Shasta  power 
house  of  the  Ontral  \  alley  Froject  of 
the  I  .  S.  Bureau  of  Beelamation  nor¬ 
mally  delivers  power  to  Newark  over  a 
22(l-kv.  eireuit  completed  in  19tt  from 
\ara-I)i\on  to  Newark  sultstation.  At 
Contra  Costa  substation  this  circuit 
feeds  into  the  1  lO-kv.  bus  throuph  a 
9().(MK)-iiva.  transhtrmer  hank.  This 
bus  is  also  connected  to  the  Avon  and 
Martinez  steam  plants,  each  of  which  is 
rated  at  a|)proximateiv  .KMKM)  kva.. 
am*  to  the  1  10-kv.  bus  at  Newark  sub- 
ste.tion  as  well.  I  nder  some  conditions 
the  company ”s  Bit  River  power  will 
.•ds«»  be  transmitted  o\er  the  22<t-kv. 
\  a<  a-I)ixon-Newark  line. 

Kiurineeriim  studies  revealed  that 


faults  »)f  lonper  than  six  cycles  dura¬ 
tion  on  the  important  Contra  Costa- 
Newark  220-kv.  tie  were  likely  to  pro- 
<luce  instabilitv.  For  that  reason  the 
enpitu'erinp  ami  o|M‘rating  de|)artments 
<lecided  t<»  install  carrier-current  relay¬ 
ing  on  this  220-kv.  circuit.  Also,  all 
tripping  on  the  1 10-kv.  and  220-kv.  sys¬ 
tems  is  being  speeded  up  so  it  seemed 
advisable  to  gain  some  operating  ex- 
|)erience  with  relays  of  the  high-speed 
carrier-current  type. 

The  complete  eipiipment  as  installed 
at  each  substati«>n  consists  of  three  <li- 
rectional  impedance  .step  type  relavs, 
one  directional  overcurrent  carrier 
ground  relay,  one  flirectional  overcur¬ 
rent  ground  rela\  with  instantaneous 
trip  attachment  for  carrier  ground  re¬ 
lay  back-up.  one  carrier  auxiliary  re¬ 
lay.  three  2.‘10-kv.  coupling  capacitors, 
three  capacitor  ))otential  devices,  one 
wave  trap  with  a  tuning  range  of  .10  to 
1.10  kiloc\cl<‘s. 


220-kv.  switch  structure  showing  three  coupling  capacitors  for  carrier  relay¬ 
ing.  The  two  on  the  outside  conductors  are  for  supplying  potential  only,  while 
the  one  in  the  center,  with  its  associated  line  trap,  is  also  used  for  car¬ 
rier  relaying.  Cabinet  for  transmitter-receiver  Is  mounted  on  center  post 


The  electrical  arrangement  of  this  j 
erjuipment  is  shown  in  f'ig.  1.  1 

To  better  understand  the  of)cration 
of  the  carrier  controlled  relays,  the  i 
following  review  of  the  operation  of 
the  impedance  relays  is  given.  This  re¬ 
lay  is  a  three-element  directional  high- 
s|)eed,  three-zone,  distance  tyjre  relav 
which  o|)erates  instantaneously  in  zone  - 
1.  and  with  an  adjustable  time  delay  1 
in  zones  2  and  .3.  The  relay  is  used  for  ] 
directional-phase  fault  protection  on  1 
transmission  sy. stems  and  is  designed 
to  be  used  either  independentlv  or  in  a 
high-speed  carrier-current  relaying  sys¬ 
tem.  The  cost  installed  is  quite  high 
and  limits  the  use  to  the  more  impor¬ 
tant  high-tension  lines. 

I’his  relay  is  connected  to  receive  a 
current  and  voltage  proportional  to 
those  existing  on  the  protected  high- 
tension  line.  With  a  fault  in  zone  1 
(Fig.  2t,  a  given  amount  of  current  I 
w  ill  flow  from  the  relay  location  to  the 
fault.  With  zero  voltage  at  the  fault 
the  voltage  at  the  relay  must  be  equal 
t(t  the  drop  in  the  line  due  to  the  cur¬ 
rent  I.  or  e<jual  to  IZ  where  Z  is  the 
impedance  to  neutral  of  the  line  from 
the  relay  to  the  point  of  fault.  The 
ratio  of  voltage  to  current  at  the  relay 
is  IZ'  I=Z.  Thus  the  ratio  is  constant 
for  any  value  of  current  as  the  voltage 
on  the  relay  is  proportional  to  the  cur¬ 
rent  times  the  line  impedance.  There¬ 
fore,  if  the  current  coil  of  the  first  im¬ 
pedance  element  of  the  relay  is  ad¬ 
justed  for  a  value  of  current  such  that 
the  |)ull  of  the  current  coil  is  just  equal 
to  the  potential  restraint  for  a  fault  at 
the  end  of  zone  1  (F  ig.  2  I,  the  beam 
of  the  element  will  be  balanced  at  that 
point  for  any  value  of  current.  If  the 
fault  occurs  to  the  right  of  this  balance 
point,  the  beam  will  not  trip  as  the 
voltage  pull  is  the  greater  due  to  a 
larger  amount  of  impedance  and  there- 
f<»re  a  higher  voltage  and  a  correspond- 
inglv  larger  potential  re.straint  than  the 
beam  is  balanced  for.  The  second  im¬ 
pedance  element  is  adjusted  to  balance 
for  a  fault  at  the  end  of  zone  2  and 
therefore  ojyerates  after  a  time  delay 
for  faults  anywhere  up  to  this  point. 
Likewi.se,  the  third  impedance  element 
is  adjusted  to  balance  for  a  fault  at 
the  end  of  zone  3  and  operates  after  a 
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for  |)liaM‘-ti(-|iliaM-  aixl  |ilias«‘-lo-<'ioiiiHl 
faults  on  tla*  srrtioii  of  22(t-k\.  line 
I  «i\M*en  (loiilta  <’o»la  ainl  Newark  snh- 
siatioiis.  lull  lilo<  k»  instanlaiieons  trip¬ 
ping  of  the  hreakns  on  the  (iontra 
(!osta-N«‘wark  line  for  all  faults  ont'-itle 
of  that  seetion. 

As  an  illnstrution  of  the  earlier  oper¬ 
ation,  assume  an  internal  ])hase-to- 
|)hase  fault  jnst  hesoinl  the  /one  of  one 
of  the  first  iinpeilanei*  elements.  See 
Fig.  2.  Farrier  will  he  initiateii  im¬ 
mediately  at  Itoth  ends  «»f  the  protei  ted 
line  seetion  h\  the  eh»snre  of  one  (*f  the 
eontaets  of  the  third  impedance  eh*- 
ment.  Meanwhile,  the  directional  and 
second  /one  impedance  contacts  «losc 
and  energi/e  an  auxiliary  switch  of  the 
( arrier  auxiliary  relay  nhich  stojis  the 
( arrier  and  energizes  an  ojH-rating  c«nl 
of  this  same  blocking  relay.  Since  the 
same  action  has  occurred  at  the  far  end 


415  MILES-7a5  MCM  ACSR 


COUPLING  CAPACITORS 


CAP  POT  Device 

rOR  RELAYS 


CARRIER  TRANSMITTER 
RECEIVERS 


RELAYS 


RELAYS 


■One  line  diagram  of  Contra  Costa-Newark  protected  line  and  equipment 


oyeicnrrent  ground  relay  is  used  as  a 
back-up  for  the  carrier  ground  relay. 

Snmmari/ing:  the  addition  of  car- 
ri(‘r  control  permits  instantaneous  trip¬ 
ping  of  both  breakers  simultaneonsiy 


greater  time  delay  lor  faults  m  all 
three  zones. 

When  used  with  carrier-current 
blocking,  the  zones  are  assigned  just 
as  they  yvere  when  used  without  the 
carrier.  For  a  phase-to-phase  fault  in 
the  shaded  portion  of  zone  1  adjacent 
to  breaker  1,  see  Fig.  2.  Breaker  1  is 
tripped  by  the  contacts  of  the  first  im¬ 
pedance  element  of  its  associated  re¬ 
lay.  Breaker  2  is  tripped  by  the  con¬ 
tacts  of  the  second  impedance  element 
of  its  associated  relay  either  instan¬ 
taneously  through  carrier  contacts  or 
after  a  time  delay  inde|)endent  of 
carrier. 

For  a  phase-to-phase  fault  in  the  un¬ 
shaded  portion  of  zone  1.  see  Fig.  2. 
Breakers  1  and  2  are  tripped  slirectly 
by  the  contacts  of  the  first  impedance 
elements  of  their  associated  relays. 

For  a  phase-to-phase  fault  in  the 
shaded  portion  of  zone  2  adjacent  to 
breaker  2.  see  Fig.  2.  Breaker  1  is 
tripped  by  the  contacts  of  the  second 
imjiedance  element  of  its  associated  re¬ 
lay  either  instantaneously  through  car¬ 
rier  contacts  or  after  a  time  delay  in- 
de|)eiident  of  carrier.  Breaker  2  is 
tripped  bv  the  contacts  of  the  first  im¬ 
pedance  element  of  its  associated  re¬ 
lay. 

For  phase-to-phase  faults  in  zone  2 
beyond  breaker  2.  see  Fig.  2.  Instan¬ 
taneous  tripping  of  breaker  1  is  blocked 
by  carrier  action.  Tripping  of  breaker 
2  is  prevented  by  directional  contacts 
being  open.  Breaker  1  is  tripped  if 
necessary  by  the  contacts  of  the  second 
inijiedance  element  of  its  associated  re¬ 
lay  as  back-up  jirotection  for  breaker  B. 

For  phase-to-phase  faults  in  zone  3. 
see  Fig.  2.  Breaker  1  is  tripped  if 
necessary  after  a  time  delay  by  the 
contacts  of  the  third  impedance  ele¬ 
ment  of  its  associated  relay  as  back-up 
protection  for  breaker  3. 

For  all  ground  faults,  the  carrier 
ground  relay  is  given  preference  over 
the  phase  relays  in  the  control  of  the 
carrier.  Instantaneous  tripping  be- 
tw^een  breakers  1  and  2  is  then  accom¬ 
plished  by  the  carrier  ground  relay  or 
the  contai  '>  of  the  first  element  of  the 
impedaiic'-  relays.  The  directional 


2 — Time-distance  characteristics  of  im 


ZONE  z 


TRIP  TIME  FOR 
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Electric  Heating  Heat  Factot 

Kilowatt-hours  per  degree-day  of  climate  per 
1,000  cu.  ft.  of  house  is  proposed  as  "heat  fac¬ 
tor"  for  use  in  electric  house  heating  comparisons 

H.  C.  Bender 

Dealer  Sales  Developement  Engineer  Washington  Water  Power  Co.. 

Spokane 


of  the  line,  no  carrier  is  received  and 
a  Mocking  contact  is  closed  at  both 
ends  completing  the  trip  circuits 
through  the  directional  and  the  second 
impedance  element  contacts.  If  the 
fault  had  l>een  external  to  the  line  sec¬ 
tion,  tripping  could  not  have  occurred 
as  the  carrier  holding  coil  would  have 
heen  energized  hy  the  carrier  from  the 
far  end  thus  maintaining  i'arrier  block¬ 
ing. 

As  an  additional  feature,  point-to- 
point  communi(!ation  using  a  inoiut- 
phone  handset  is  installed.  This  is  a 
good  single-frequency  communication 
channel  and  will  he  useful  for  the 
ojwration  of  these  substations.  Using 
the  carrier  as  a  communication  channel 
does  not  interfere  with  the  action  of 
the  relays  as  they  take  over  the  opera¬ 
tion  of  the  carrier  for  the  duration  of 
the  fault. 

A  standard  Colpitis  oscillator  circuit 
is  used  to  generate  the  high-frequency 
carrier-current.  This  carrier-current  is 
introduced  onto  the  high-tension  line 
through  the  coupling  capacitors  as 
shown  on  Fig.  1.  When  used  for  relay¬ 
ing,  the  carrier-current  is  not  modu¬ 
lated  hut  actuates  the  receiver  and  re¬ 
lays  directlv.  The  word  carrier  implies 
that  the  high-frequency  carries  an 
additional  signal  and  is  thus  a  mis¬ 
nomer  when  used  only  for  relay  ing. 

A  wave  trap  is  installed  in  the  line 
t)n  the  circuit  breaker  side  of  each 
capacitor  tap.  This  consists  essentially 
of  an  air  core  reactor  with  an  adjust¬ 
able  capacitor  connected  in  parallel  to 
form  a  parallel  resonant  circuit.  These 
traps  reduce  the  attenuation  or  trans¬ 
mission  loss,  prevent  short  circuiting 
of  the  carrier  due  to  external  faults  or 
intentionally  applied  grounds  and  ef¬ 
fectively  isolate  the  carrier  channel. 
Tests  were  made  after  the  traps  were  in¬ 
stalled  to  determine  their  effectiveness. 
It  was  found  that  opening  and  closing 
a  ground  switch  beyond  a  wave  trap 
varied  the  carrier  signal  a  negligible 
amount,  even  though  one  side  of  the 
oscillator  circuit  was  connected  to 
ground. 

The  attenuation  or  loss  in  carrier- 
current  energy  has  not  yet  heen  meas¬ 
ured.  This  is  a  relatively  short  trans¬ 
mission  line  and  the  power  output  of 
the  transmitter  (l.S  watts)  is  several 
times  greater  than  necessary  to  operate 
the  receiver  relays. 

As  this  carrier  relay  equipment  has 
just  heen  placed  in  service,  it  will  he 
sometime  before  adequate  data  on  the 
.maintenance  problems  will  he  avail¬ 
able. 

Only  the  fundamentals  of  a  carrier 
relay  installation  have  heen  covered 
herein.  Many  other  installations  have 
been  made  and  there  is  rather  com¬ 
plete  literature  on  the  subject  for  those 
who  would  like  to  study  it  in  greater 
detail. 


VOLUMES  of  statistics,  c«)vering 
practically  every  phase  of  the 
subject,  have  been  published  on 
electric  house  heating.  Each  investiga¬ 
tor,  however,  has  his  own  methods  of 
collecting  data,  and  his  own  ideas  of 
what  he  wishes  the  statistics  to  show. 
Much  confusion  as  yet  exists  in  the 
statistics  quoted,  as  the  fundamental 
characteristics  of  the  electric  heating 
load  have  not  been  fully  explored. 

One  of  the  first  problems  that  we 
have  worked  on  has  been  the  relation 
of  consumption  in  kilowatt-hours  to 
types  of  application.  We  have  found 
quite  different  consumptions  of  electric 
energy  where  it  would  seem  they  should 
be  alike.  In  other  words,  the  statistics 
quoted  seemed  to  be  inconsistent.  Some 
of  the  published  data  on  electric  heat¬ 
ing  was  not  complete  and,  thus,  was 
not  usable  in  our  study. 

This  study  has  to  do  only  with  our 
search  of  published  data  on  electrical 
heating,  made  in  an  endeavor  to  find 
some  common  denominator  that  could 
be  ajkplied  to  consumption  data  col¬ 
lected  under  all  types  of  climates  and 
other  conditions.  Therefore,  if  our 
premises  are  correct,  we  shall  be  able 
to  apply  this  common  denominator  to 
data  collected  in  Longview,  Wash.,  or 
Quebec,  (lanada.  and  still  have  it  satis¬ 
fy  conditions  in  Spokane  or  any  other 
section  of  the  country  and,  in  the  end. 
be  reasonably  sure  that  our  results 
would  be  consistent  and  reliable. 

1'he  nearest  approach  to  this  com¬ 
mon  denominator,  so  far  developed,  is 
what  we  choose  to  call  a  “heat  factor.” 
This  heat  factor,  as  we  have  developed 
it.  is  the  number  of  kilowatt-hours  con¬ 
sumed  per  degree-day  of  climate  per 
l.tMMt  cu.  ft.  of  house.  The  degree- 
days,  based  at  65°,  are  always  avail¬ 
able  at  each  local  United  States 
Weather  Bureau  office.  In  all  the  early 
figures  issued  by  the  Ignited  States 
Weather  Bureau,  the  basic  figure  was 
70°,  s<»  wherever  these  figures  are 
found,  it  becomes  necessary  to  reduce 
them  to  the  65°  base. 

For  the  benefit  of  those  who  may  not 
know  h<»w  the  degree-day  is  arrived  at, 
the  following  is  a  ({notation  direct  from 
the  U.  S.  De|)artment  of  Commerce 
W'^eather  Bureau,  psychromatic  data 
sheet.  W\  B.  103:  “To  obtain  the  total 


degree-days,  substract  the  mean  tem¬ 
perature  for  each  day  from  65°,  and 
add  together  the  differences.  Omit 
days  with  a  mean  temperature  of  6S®  • 
or  above,  as  heating  engineers  consider 
such  days  as  requiring  no  additional 
heating”. 

The  last  portion  of  the  formula  has 
led  to  considerable  confusion.  Just 
what  is  the  cubic  content  of  a  house? 

One  method  of  determining  the  cubic 
content  is  to  measure  each  room,  total¬ 
ing  the  figures  for  each  room  in  the 
house,  and  labeling  the  resulting  sum 
the  net  volume.  Closets  and  halls  are 
often  left  out. 

We  have  chosen  to  consider  the  over-  ) 
all,  or  outside,  dimensions.  The  gross  * 
area  is  simple.  Determination  of  the 
height,  however,  is  a  (piestionable  fac¬ 
tor,  and  must  be  agreed  upon.  Wher¬ 
ever  possible,  we  have  measured  the 
distance  from  the  under  side  of  the 
floor  joist  to  the  top  side  of  the  ceiling  I 
joist,  using  this  as  the  height  of  the  I 
house  in  determining  the  cubic  con-  f 
tent.  We  found  that  if  the  basement  <  e 
were  included,  the  heat  factor  became  1 
eratic,  so  it  has  been  disregarded  in  all  j  1 
cases  and  is  considered  in  the  type  |  I 
grouping.  j  > 

In  working  with  this  heat  factor,  it  |  ( 

soon  Ix'came  a|)parent  that  similar  | 
types  of  houses  had  similar  heat  fac-  ; 
tors.  For  exanq)le:  Houses  without  j 
basements,  with  insulated  walls  and  ! 
weather  stripped  windows  had  one  fac-  j 
tor;  houses  without  insulated  walls  had 
another;  houses  where  the  heat  was  | 
generated  within  the  room  had  the  low-  ; 
est  factor;  and  houses  where  the  heat 
was  generated  at  a  central  point  in  the  | 
basement  had  the  highest  factor.  j 

Some  of  the  data  collected  has  been 
listed  in  Table  1.  If  it  proves  valuable.  ; 
we  must  agree  on  methods  of  collecting  1 
further  data,  so  as  to  make  all  our  fig-  ? 
ures  consistent. 

An  analvsis  of  the  heat  factors 
shown,  brings  out  some  interesting 
facts.  We  have  factors  ranging  frotn 
0.8  to  0.2.  In  other  words,  the  maxi¬ 
mum  use  per  cubic  foot  of  bouse  is 
four  times  the  minimum  use  ]»er  cubic 
foot  of  house.  Obviously,  we  cannot 
sell  a  satisfactory  heating  service  where 
this  use  per  unit  house  varies  to  such 
an  extent. 
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Spokane,  Wash . 

...  2 

12,300 

None 

1916-7-8 

6,303“ 

24.0 

2.0 

61,500 

0.811 

...  1 

U,2I0 

W-C-D 

1928-9 

6,420“ 

40.0 

2.8 

34,050 

0.317 

...  18 

21,200 

1928-9 

6,420“ 

47.8 

2.3 

48,800 

0.359 

Quebec,  Canada  . 

...27 

22,300 

W-C-D 

1931-2 

9.935 

24.6 

I.H 

67,800 

0.310 

Medford,  Ore . 

...  3 

4  627 

W-C 

1943-4 

4,654 

IC.5 

2.27 

6,256 

0.291 

TVA  Pickwick  Landing . 

...  13 

9,600 

W-C 

1935-6 

3,831 

26.7 

2.74 

9,760 

0.264 

...20 

7,971 

W-C-D 

1943 

4  244 

15.9 

2.00 

8,809 

0.262 

...  19 

7,920 

W-C-D 

1942 

5,620 

16.5 

2.08 

11,800 

0.264 

...39 

8,204 

W-C-D 

1943 

5,150 

IE. 5 

1.90 

10,703 

0.254 

Spokane  (part  year  only)... 

...  1 

6,300 

W-C-D 

1944* 

3,100“ 

3.0 

1.00 

5,337* 

0.273 

TVA  Knoxville,  Tenn . 

...  6 

W-C 

1942-3 

3,600 

0.319 

Chattanooga,  Tenn.  ... 

...  10 

None 

1942-3 

3,500 

0.416 

Corinth,  Miss . 

..  6 

None 

1942-3 

3,300 

0.416 

Tupelo,  Miss . 

...  II 

None 

1942-3 

2,800 

0.488 

Total  . 

...33 

0.423 

Coulee  Dam,  Wash. 

Contractors  Camp  . 

...  12’' 

2,310 

None 

1937-8-9 

5,820 

4.0 

1.73 

6,425 

0.478 

I27» 

4,600 

None 

1934-5 

5,560 

13.5 

2.93 

11,350 

0.444 

88'" 

6,800 

None 

1934-5 

5,560 

16.5 

2.43 

14,100 

0.373 

TOTAL  UNITS  . 

. .  .727 

5,330* 

14.2 

2.67 

12,150* 

0.419 

Government  Town  . 

...76 

7,340 

1943-4 

6,420 

15.0 

2.05 

20.800 

0.433 

(0.453 

Tacoma  City  Light  . 

...  3 

11,560 

1938 

5,059 

15.0 

1.30 

26.630 

0.500 

1941-2-3 

(50  yr. 

av.) 

Helena.  Mont.,  Gas . 

...20 

6,365 

W-C-D 

1943-4 

8,076 

21.3 

3.33 

25,000 

.487 

(Electrical  Eg 

uivalents 

. ) 

Boise,  Idaho  . 

10,000 

W-C-D 

1938-9 

5,403 

4.8 

0.48 

7,793 

0.144 

Reverse  Cycle  Job . 

...  1 

1943 

5,738 

4.8 

0.48 

8,550 

0.148 

*  Weight  average. 

f  'W' — Walls;  -’C — Ceiling;  *0 — Doors  and  Windows. 

•  Part. 


*  Average. 

Assurried. 
"  Demand. 


Furnace  conversion.  Sw.  control.  Opened 
windows  to  cool  off.  Poor  construction. 
Water  heat  storage  off-peak.  Thermo-control. 
Net  area  used. 

Net  area  used. 

Direct  heat.  Thermo-control.  No  basements. 
Insulated  walls  and  ceilings  with  weather 
stripping  on  doors  and  windows. 

Double  doors  and  windows. 

Direct  heat.  No  basement. 

Thermo-control. 

Data  from  letter. 


Weighted  average  for  33  units. 

Sw.  control  portable  units. 

Sw.  control  portable  units. 

Sw.  control  portable  units. 

Weighted  average  for  227  units. 

Furnace  conversion  sw.  control. 
USER  engineers  figure. 

Basement  units. 


New  homes,  basement  gas  furnaces. 

Coef.  of  performance  3  1/3. 
Thermo-control  panel  heat. 

*  A-size. 

•  B-sIze 
'»  C-size. 


If  we  can  Itiiild  a  hout^e  that  has  a 
factor  of  0.2.5,  we  can  economically  use 
electric  heat.  We  cannot  use  electric 
heat  satisfactorily  where  the  factor 
runs  much  over  0.35.  Therefore,  to 
keep  the  consumption  within  this 
range,  we  must  huild  for  this  load.  In 
climate  as  severe  as  Spokane,  where  the 
average  is  6.323  degree-days,  it  is  ob¬ 
vious  that  we  Tuust  insulate  all  jtarts  of 
the  house.  We  must  fdl  the  walls  and 
ceilings  with  insulation,  use  double 
sash  and  doors,  and  obtain  a  good 
vapor  seal.  We  found  we  had  to  con¬ 
trol  insulation  and  application  in  order 
to  have  a  satisfactory’  water  heating 
service;  likewise,  we  must  control  in¬ 
sulation  and  application  in  order  to 
have  a  satisfactory  electric  house  heat¬ 
ing  servict'. 

Unsatisfactory  experience  with  elec¬ 
tric  house  heating,  causing  the  with¬ 
drawal  of  such  rates  by  the  utilities, 
was  due  in  part  to  the  fact  that  no  con¬ 
trol  was  cx(‘rcised  over  the  construc¬ 
tion  of  th('  houses  or  the  methods  of 
use.  Ortainly  early  comments  and 
conclusions,  based  on  a  use  of  0.8  kwh. 
per  degrc'-davs  per  1,000  cu.  ft.  of 
house,  woul(i  be  changed  if  that  use  by 
proper  application  could  be  brought 
within  the  range  of  new  homes  built 
for  this  si'rvice  with  a  heat  factor  of 

approximatclv  0.25. 


Table  I — Compilation  of  widespread 
electric  house  heating  data  for  pur¬ 
pose  of  "heat  factor"  comparisons 


Table  II — Electric  house  heating  study 
showing  estimated  energy  consumption 
data  for  Spokane  area  using  different 
"heat  factors"  and  severity  of  winter 


f  rom  this  information  assembled  in 
Table  1,  we  have  developed  Table  II.  It 
is  anticipated  that  a  salesman  can  take 
this  table  and  discuss  the  probable  elec¬ 
tric  consumption  with  a  customer,  and 
be  reasonably  sure  he  is  approximately 
correct  in  his  quotations.  The  monthly 
consumption  figures  can  be  deducted 
from  the  yearly  figure  by  applying  the 


Table  li 


Mild  Winter 

Average  Winter 

Cold  Winter 

5,000  dag. -days 

6,000  deg. -days 

7,000  deg 

.-days 

Contents 

Heat 

Heat 

Heat 

House 

In  cu  ft. 

Factor 

Kwh. 

Factor 

Kwh. 

Factor 

Kwh. 

Small 

0.3 

7,000 

0.3 

9,000 

0.3 

10,500 

House 

5,000 

0.4 

10,000 

0.4 

12,000 

0.4 

14,000 

(5  room) 

0.5 

12,500 

0.5 

15,000 

0.5 

17,500 

Medium 

0.3 

12,000 

0.3 

14,400 

0.3 

16,800 

House 

8,000 

0.4 

16  000 

0.4 

19,200 

0.4 

22,400 

(5  roonq 

0.5 

20,000 

0.5 

24,000 

0.5 

28,000 

Large 

0.3 

22,500 

0.3 

27,000 

0.3 

31.500 

House 

15,000 

0.4 

30,000 

0.4 

36,000 

0.4 

42,200 

(6-7  room) 

0.5 

37,500 

0.5 

45.000 

0.5 

52,500 

NOTE: 

Hf»At  factor  0.3  could  be  attai 

ned  on 

new  construction 

by  insulating  wall 

s  and  ceiling  an 

d  using 

double  doors 

and  wi 

ndows,  and  with 

thermostatically  controlled  room  units. 

Heat  factor  0.4  could  be  attained  on 

new  construction. 

as  above, 

but  with 

central  heating 

plant  in 

basement.  ... 

Heat  factor  0.5  would  result  where  walls  are  not  insulated,  but  ceiling  is  insulated  and  heat  gen¬ 
erated  in  central  plant. 

Where  actual  contents  of  house  can  be  secured,  proceed  as  follows: 

1.  Measure  outside  area  of  floor  to  be  heated. 

2.  Measure  from  underside  of  floor  joist  to  top  side  of  ceiling  joist. 

3.  Multiply  (I)  X  (2)  and  add  second  floor  contents,  if  any. 

4.  Season  Kwh  =  heat  factor  X  degree-days  X  cubic  contents. 

5.  Season  Kwh.  =  0.3  X  6323  X  cubic  contents  for  Spokane. 

I.  Measure’  outside  area  of  floor  to  be  heated. 


78  Engineering 

IMTcciilafie  of  monthly  defiree-fla\  s  to 
the  yearly  degree-days  for  any  locality. 

For  Spokane,  these  percentages  are 
as  follows: 

September  .  3% 

October  .  8% 

November .  13% 

December  .  16% 

January  .  18% 

February  .  1 6°o 

March  .  12% 

April  .  8% 


The  heat  factors  listed  in  Table  II 
have  been  purposely  quoted  a  little 
high  for  the  type  of  house  named.  It 
is  felt  that  if  <uir  yearly  estimaU*  is 
high,  the  customer  will  be  better  satis¬ 
fied  with  his  electric  bill  for  the  heat¬ 
ing  part  of  his  loa<i.  Also,  this  table  is 
more  or  less  theoretical  and  lacks  ac- 
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tual  field  checks.  It  should  therefore 
be  revised  as  soon  as  possible  to  con 
form  to  these  checks  as  they  become 
available. 

The  author  would  welcome  criti- 
cisrns  of  this  newly  ileveloped  “heat 
factor,”  and  would  appreciate  any  com¬ 
ments  on  its  application.  We  would 
es|)ecially  like  to  get  more  data  in  cli¬ 
mates  above  6,000  degree-days,  and  for  t 
localities  where  the  tempm  alures  reach  I 
zero  or  lower.  I 


Transformer  Connections  —  II  Vectors 

Second  in  a  series  of  four  articles  dealing  with  transformer 
connections  and  the  resulting  voltage  and  current  relations 


f.  V.  G.Hum 


Southern  California  Edison  Co.,  Pomona 


Balanced  Three-phase  Current 

B - - - ^ 

to  vsny  connected  load 


rr^n  FHOI’KHFY  understand  the’ 
I  “hanking  *  of  transformers,  one 
-i-  should  have  a  working  knowl¬ 
edge  of  a  few  fundamentals  of  vector 
analysis  as  applied  to  alternating-cur¬ 
rent  circuits.  Accepted  engineering 
practise  calls  f(*r  a  counter-clockwise 
rotation  of  vectors.  I  hus,  in  Fig.  7a. 
vector  (\l)  is  drawn  ( )  degrees  in  I 
a  counter-clockw  ise  direction  from  vec¬ 
tor  (  X  I .  I  hcrcforc  (  XI  I  is  said  to  be  | 
leading  (  X  I  hy  (  X  I  degrees.  I 

Alternating  currents  and  voltages  | 
are  best  represented  hy  vectors,  which 
are  simply  lines  whose  length  is  pro¬ 
portional  to  the  magnitude  of  the 
(juantities  represented.  Ihe  relative 
|)osition  of  vectors,  when  considered 
as  spokes  of  a  wheel,  indicates  the 
angle  of  lead  or  lag  between  the 
(]uantities  represented.  Fig.  7b  is  a 
vector  diagram  of  the  three-phase  cur¬ 
rents  flowing  in  three-phase  circuit 
Fig.  7c.  Phase-rotation  is  A-H-C.  This 
means  that  B  phase  current  passes 
through  a  positive  maximum  one-third 
of  an  electrical  cycle  (or  120°)  after 
A  phase  current  passes  through  its 
positive  maximum.  C  phase  follows  B 
phase  hy  another  120°.  I’his  is  shown 
in  Fig.  7b,  representing  a  balanced  cir¬ 
cuit.  The  three-phase  currents  being 
equal  in  magnitude,  the  vectors  are 
equal  in  length.  A  phase  leads  B  phase 
by  120°  and  lags  C  phase  hy  120°. 

In  Fig.  8a,  a  delta-connected  load  is 
suppliecl  from  a  three-phase  power 
line.  Fig.  8h  is  a  vector  diagram  of  the 
voltages  and  currents  of  this  circuit 
assuming  a  halaiu’ed.  unity  power- 
factor  load.  The  current  vectors  are 
shown  with  arrows.  1Tie  voltage  vec¬ 
tors  are  not  supplied  with  arrows 
the  label  on  the  vector  indicates  its 
direction.  Thus  the  voltage  vector  AB 
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111  Fifi.  10  are  shown  two  additive 
transformers  added  to  the  three-phase 
power  supply,  in  addition  to  the  suh- 
traclive  unit  of  Fijr.  0.  Note  that  see- 
ondarv  phase  markings  A'H'd',  fol¬ 
low  through  the  transformer  on  the 
polarity  marks,  direct  from  the  pri¬ 
mary  AB(1.  Fig.  10c  is  the  voltage  dia¬ 
gram  of  secondary  voltages,  “explod¬ 
ed”’  to  show  more  clearly  the  com¬ 
ponent  voltages.  Note  that  vector  A'B', 
being  in  |)hase  with  AB,  is  drawn 
parallel  to.  and  in  the  same  direction 
as  AB.  The  other  vectors  are  located 
in  their  proper  position  with  respect 
to  the  primary  voltage  vectors.  Inspec¬ 
tion  then  reveals  the  proper  connec¬ 
tions  to  he  made  to  complete  the  delta. 
This  is  done  as  shown  in  Fig.  lOa  hy 
the  dotted  lines. 

riiird  in  the  series  on  Transformer 
Connections  will  cover  transformer 
hanking. 


FM  Overcomes  2500  Foot 
Linesif-Sight  Discrepancy 


FB  E  Q  L'  E  N  C  Y  modulation,  tw'o- 
way  radio-telephone  communi¬ 
cation  proved  the  answer  to  a 
difllcult  dispatching  problem  when  offi¬ 
cials  of  Telluride  Mines.  Inc.,  called  in 
General  Fdectric  engineers  to  conduct 
tests.  The  mining  company  operates 
two  hydroelectric  plants  in  connection 
with  mining  operations  at  Telluride, 
Golo.  Speedy  and  dependable  com¬ 
munication  between  either  pow'er  house 
and  its  water  source  is  imperative. 

The  tests  proved  that  the  FM  system 
would  furnish  reliable  communication 
under  the  adverse  conditions  of  a  se¬ 
vere  thunder  storm,  followed  by  a  bliz¬ 
zard,  and  a  line-of-sight  discrepancy  of 
2..S0()  ft.  The  line-of-sight  discrepancy 
due  to  intervening  mountains  proved 
no  barrier  because  of  a  slight  bending 
and  multiple  reflection  of  the  FM  waves. 


represents  the  voltage  impressed  on  cerned.  Either  form  of  diagram  may 
that  portion  of  the  load  connected  be-  thus  be  used,  irrespective  of  whether 
tween  A  and  B.  The  current  in  this  the  load  is  star  or  delta  connected.  The 
portion  of  the  load  is  represented  form  of  diagram  shown  in  Fig.  8d  is 
by  arrow  and  vector  1  and  can  be  preferred  by  many  engineers  and  is 
said  to  flow  from  A  to  B  and  is  in  easily  understood  when  applied  to 
phase  with  the  voltage  AB.  Load  cur-  three-phase  transformer  bank  connec- 
rents  2  and  3  are  represented  on  the  tions,  and  will  be  subsequently  used, 
diagram  in  a  similar  manner.  The  total  F'ig.  9a  illustrates  a  single,  subtrac- 
line  current  in  the  phase  wires  A.  B,  tive  polarity,  transformer  connected  to 
and  C  is  found  by  vector  addition  of  A  and  B  phase  wires  of  a  three-phase 
the  component ’load  currents.  For  ex-  circuit.  F’ig.  9h  is  the  basic  vector 
ample,  A  phase  current  equals  cur-  diagram  of  the  three-phase  voltages, 
rent  1  minus  current  3  and  is  in  phase  I'he  current  Ip  flowing  into  the  trans- 
with  the  voltage  AO.  Fig.  8c  shows  a  former  at  the  polarity  terminal  is  in 
star  connected  load,  and  Fig  8d  shows  phase  with  the  voltage  AB  impressed 
the  vector  relations  between  the  cur-  on  the  jirimary  winding.  (Fig.  9c). 
rents  and  voltages.  If  the  reader  care-  In  jdiase  with  this  current,  is  Is,  flow- 
fully  compares  Figures  8b  and  8d,  he  ing  out  of  the  polarity  terminal  of  the 
will  find  they  are  identical,  in  so  far  secondary  w  inding.  I  he  voltage  caus- 
as  the  magnitudes  and  phase  angles  ing  Is  to  flow  into  any  connected  load 
of  the  quantities  represented  are  con-  is  ATT.  (Fig.  9dl. 
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All-Electric  Rate  Boosts  Water  Heating! 

Experience  of  Seattle  City  Light  with  all-electric  residential  rate  is 

cited  to  show  how  this  and  other  influences  have  aided  in  standardize-  ! 

tion  of  size  and  wattage  of  hot  water  tanks  on  this  municipal  system  » 


i 


EATILE  City  Light's  all-electric 
residential  rate  now  in  effect 
nearly  five  years  has  produced 
one  very  gratifying  result  not  entirely 
anticipated.  It  gave  a  break  to  water 
heating.  This  $5  minimum  all-electric 
rate,  placed  in  effect  in  July  of  1040. 
not  only  has  attracted  more  than  1 7.- 
000  customers  with  yearly  revenue  of 
?80  and  average  annual  consumption 
of  7.400  kwh.  plus,  hut  has  pro\ided 
Seattle  City  Light  with  a  means  of 
bringing  about  some  semblance  of 
standardization  of  tank  and  watt¬ 
age  of  water  heaters.  Shotgun  meth¬ 
ods  of  approach  to  the  water  heating 
problem  with  the  public  the  victim 
have  l>een  eliminated. 

If  there  has  been  one  crying  need 
for  standardization  of  domestic  utili¬ 
zation  equipment  in  recent  years,  it 
has  most  certainly  been  in  the  field  of 
electric  water  heating.  Hardly  any  two 
operating  properties  have  been  able  to 
agree  upon  tank  size,  type  of  heater 
and  wattage.  Need  for  standardization 
to  reduce  first  cost  is  all  the  more 
pressing  as  the  postwar  era  looms 
closer. 

A  reduction  in  residential  rates  was 
about  to  be  made  in  1940.  The  pro¬ 
posed  rate  drawn  up  by  the  rate  experts 
in  the  engineering  division  looked  go(*d 
on  paper  and  when  plotted,  but  indi¬ 
cated  that  there  would  be  a  loss  in 
revenue  in  the  lighting  bracket,  with 
some  of  this  loss  shifted  to  the  range 
an4  water  heating  steps,  leaving  these 
««stomers  with  practically  no ’saving. 
In  effect,  this  was  an  increase  in  the 
cost  of  cooking  and  water  heating 
from  a  load  building  standpoint.  This 
is  a  weakness  that  invariable  creeps 
into  a  rate  schedule  which  is  the  result 
of  “tinkering”  by  rate  experts  who 
have  had  no  load  building  experience. 

In  the  sales  division  it  had  been  felt 
for  years  that  a  home  equipped  with 
an  electric  range  was  also  entitled  to 
have  some  means  of  heating  water  be¬ 
sides  furnace  coils  which  would  fur¬ 
nish  an  adequate  supply  at  all  times 
and  at  a  competitive  cost  increase.  It 
w’as  felt,  too,  that  a  clean-cut  100% 
electric  use  could  be  obtained  if  the 
cost  was  right. 

The  time  seemed  opportune  and  the 
all-electric  rate  was  pulled  out  of  the 
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hat  as  an  optional  load  building  rate 
and  as  a  substitute  for  deficiencies  that 
were  apparent  in  the  standard  rate. 
Those  closest  to  sales  were  the  most 
enthusiastic  over  pttssibilities  of  an  all- 
electrie  rate.  The  proposed  rate,  which 
was  placed  in  effect  on  July  15,  1940, 
was  an  folhovs: 

$5  for  first  370  Itwh.  or  less 
( 1 2  months  a  year) 

7/IOc  for  all  over  370  kwh. 

No  opposition  to  the  rate  was  offered 
by  the  engineering  division  but  the 
general  feeling  was  that  the  S5  mini¬ 
mum  each  and  every  month  of  the 
year  without  exception  would  kill  it. 
If  it  was  accepted  the  city  would  be 
assured  a  revenue  of  S60,  plus,  per 
year.  No  harm  could  result  as  the  cus¬ 
tomer  would  earn  the  rate  only  when 


Residential  Rates 

Sepf.  I,  1939,  residential  rate  was: 

4^2^  tlrst  40  kwh. 

2c  next  180  kwh. 
all  over  220  kwh. 

July  15,  1940,  residential  rate  was  reduced 
to; 

3'/2C  first  50  kwh. 

2'/2C  next  40  kwh. 

2c  next  100  kwh. 
all  over  190  kwh. 

July  15,  1940,  the  "All  Electric  Home" 
rate  was  also  placed  in  effect,  amounting 
to: 

$5.00  for  first  370  kwh.  or  less 
7/IOc  for  all  over  370  kwh. 

April  I,  1944,  residential  rate  was  reduced 
to: 

3.2c  first  60  kwh. 

2.0c  next  140  kwh. 

^ic  next  2300  kwh. 

9/IOc  all  over  2,500  kwh.  per  month 

Optional  rate  for  metered  water  heating: 
%c  per  kwh.  Minimum  $1.00 

Optional  rate  for  flat  rate  water  heating: 
$4  per  kw.  of  hea.ter  capacity  per  month 
Guaranteed  monthly  minimum  of  $2.40 
for  a  period  of  not  less  than  four  con¬ 
secutive  months 

All  Electric  Home  rate  was  also  reduced 
to: 

$5.00  for  first  400  kwh.  or  less 
7/IOc  for  all  over  400  kwh. 


the  city  received  the  revenue.  Perhaps  i 
the  sales  division’s  contention  that  sale! 
of  tanks  would  increase  might  mate  ' 
rialize. 

Hy  comparison  with  the  city  stand-, 
ard  rate  (see  box),  the  all-electric  rate  1 
is  highly  competitive  with  other  meth-* 
ods  for  heating  water.  1’he  all-electrk 
rate  had  then  removed  the  only  ob¬ 
stacle  in  the  path  to  the  objective  of' 
an  all-electric  home  exclusive  of  spacer 
heating.  What  happened  in  the  ensuing f 
years  as  a  result  of  the  all-electric  rate 
is  an  interesting  story. 

-At  the  cl  ose  o  f  the  vear  1944,  the 
city  had  about  17,000  (16,148  av.)j 
all-electric  rate  accoufits  with  an  aver-j 
age  yearly  consumption  of  7,438  kwh, 
and  an  average  annual  revenue  of 
S79.96,  as  shown  by  Table  1.  Sales  of 
factory-built  tank  assemblies  had  in¬ 
creased  by  leaps  and  bounds  and  bv 
the  end  of  1914  this  type  of  heater  bad 
largely  displaced  side  arms  and  other 
types,  bringing  about  a  very  much  de¬ 
sired  degree  of  standardization.  The 
situation  with  respect  to  nuinher  and 
type  of  water  heaters  and  the  rate  the' 
were  on  at  the  time  the  all-electric  rate 
went  into  effect  is  shown  in  Table  11. 
This  same  table  shows  the  situalio: 
as  of  Jan.  1,  1945,  four  and  one-hal: 
years  later  and  indicates  the  effect  c: 
the  all-electric  rate  plus  sales  effort!: 
bringing  about  greater  standardizatior 

However,  this  table  does  not  refle 
the  true  picture  with  respect  to  tb 
all-electric  rate  since  the  governmer 
limited  the  manufacture  of  tanks  I 
30-gal.  size  for  about  two  years  ani 
there  was  nothing  the  customer  or  ti 
city  could  do  about  it.  At  the  pre-e- 
time,  and  since  the  restriction  on  ta: 
size  has  been  lifted,  the  citv  again  i  i ; 
trols  the  <situation,  as  all  purcha< 
demand  tanks  which  will  qualify  f 
the  all-electric  rate.  Dealers  are  ' 
operating  and  nearly  all  tanks  bclr: 
ordered  for  distribution  in  the  city  a: 
52  gal.  or  larger. 

Results  can  best  be  told  by  recdur 
ing  some  of  the  salient  facts.  The 
rate  for  water  heating  on  a  .^epara 
meter  which  had  been  in  effect  1 
about  six  years  prior  to  the  all-electr' 
rate  was  giving  customer  satisfactic: 
but  was  fast  becoming  a  nuisance  an- 
not  producing  the  kilowatt-hours  e'j 
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Table  III,  50  Accounts — Groups  of  10 — Kwh.  One  Year 
Separate  Meters  on  Tanks,  Coils  Out  ot  Furnace 


Kwh. 

Tank  % 

Kwh.  One  Meter 

Lights, 

Kwh. 

of 

Year  Following  on 

Group 

Ranges,  etc. 

Tanks 

Total 

Total 

All-Electric  Rate 

1 

20.513 

38,122 

58,635 

65 

60,338 

2 

25,525 

45.466 

70,991 

64 

65.668 

3 

22,108 

39,494 

61,602 

64 

65,007 

A 

27,458 

42  300 

69  758 

61 

64  892 

5 

22,156 

35,397 

57,553 

61 

57,162 

Totals . 

1  17,760 

200,779 

318,539 

63 

313,067 

Av.  per 

I96@ 

335(a) 

53 1(a) 

63 

522 

customer 

4.64c 

Vac 

400(3)$  5 

per  month 

$7.15 

$2.51 

I3l(3)7/I0c 

$5.91 

Cost  of 

water  heating 

under  all  e 

lectric  rate  v/as  $5.91 

—$4.64, 

or  $1.27 

( Note: 

Since  customers  were  already  All  Electric,  rate 

reduction 

did  not  produce 

any  increase 

in  hwh.,  but  saved  city  in 

capital  investment  and  general 

exponso. 

llic  all-(‘l«*(lric  rate  diiplicatcd  ihc  |»asl 
six  ><*ars  in  tank  sales  with  aliniil  .‘>00 
per  month  and  with  eoiioiderahle  in- 
*‘n*ase  in  kilowatt-honrs  on  old  sales 
due  to  a  provision  in  the  rate  recpiir- 
inir  removal  of  fiirnaee  <dils  to  qualify, 
rin*  average  "ain  her»-  was  found  t»»  he 
aroutid  1.200  to  1  ..>00  kwh.  per  vear. 

Hundreds  of  customers  changed  di¬ 
rectly  from  a  small  .lO-kwh.-or-less-iw'r- 
month  consumer,  usinj:  lights,  wood 
and  <oal  or  jias  ranjre  with  coils  for 
hot  water,  to  a  eonsumer  usiii"  400 
to  (»00  kwh.  |K‘r  month.  Others  who 
were  already  usin«r  the  electric  raiific 
hut  had  coils  in  the  furnace  immedi¬ 
ately  added  the  automatic  tank  and 
permitted  the  removal  of  the  coils  t(t 
rpialify  htr  the  all-electri(;  rate.  Some 
win*  had  Ix'en  using  side  arms,  of 
which  there  are  still  about  ].‘>.0(M)  in 
summer  and  in  conjunction  with  fur¬ 
nace  c«*ils  in  winter,  junked  both  to 
get  a  better  service  and  rate.  TIn'n* 
were  also  range  sales  where  the  <lesire 
for  automatic  hot  water  was  responsi¬ 
ble  for  the  sale  of  the  range.  Dealer 
.sales  exeeeded  those  of  the  city.  These 
( ases  are  mention<‘d  merely  to  empha¬ 
size  the  value  of  a  e<*me-on  rate  which 
will  (diminate  piece-nn'al  sales  extend¬ 
ing  over  a  period  of  years,  by  f^ub- 
stituting  a  rate  which  gives  the  cus¬ 
tomer  an  indueement  to  go  all  the  way. 

Of  the  original  tanks,  about  2..S()0 
were  on  se|)arate  meters,  though  few 
customers  bene(it«'d  by  this.  excej»t  at 
vacation  time  and  then  *»nly  by  a  small 
anniunt  since  they  reached  the  •‘^'je 
bracket  (190  kwh.)  on  the  house  me¬ 
ter.  It  ha*l  been  the  slogan  with  sales¬ 
men  t<»  talk  ab(*ut  the  special  ■^\c  rate 
aful  m(»st  sales  were  closed  on  that 
basis  and  turned  in  with  the  notation 
“customer  wants  sejtarate  meter,”  and 
that  is  the  way  it  went  in.  'This  gr(*up 
has  n(*w  b<“en  reduced  to  around  7.S9. 
Ml  others  have  had  the  h»ad  combined 
and  have  (jualified  for  the  all-electric 


rate.  Of  tin*  rtMiiaining  7.>9.  there  are 
a  few  win*  d<*  not  have  electric  ranses 
ami  soim*  who  have  low  consumptions, 
but  b»r  the  most  part  they  cannot  (pial- 
ify  for  the  all-electric  rate  as  their 
tatiks  fail  to  supply  sullicient  hot  water 
on  wash  day  t(t  |)ermit  the  reimtval  of 
the  furtiace  coils.  These  7.70  are  among 
our  lirst  sales  not  many  years  ago  with 
a  pn*ponderance  <»f  .‘iO-gal.  tanks.  'I  he 
all-electric  rate  was  extended  t<t  cus¬ 
tomers  with  40-gal.  tanks,  if  purchased 
la-fore  the  rate  went  into  elTect  ami  if 
(jualifying  «*therwis(‘. 

This  verilied  our  past  experience 
with  .‘•50-gal.  twin-unit  tanks.  They  had 
caused  tin*  gn-atest  part  of  water  heat¬ 
ing  com|)laints  and  led  to  the  insertion 
in  the  all-electric  rate  set-up  «tf  a  mini¬ 
mum  re<piirement  of  a  40-gal.  twin- 
unit  tank.  This  had  the  effect  at  the 
time  and  until  the  manufacture  of  large 
tanks  was  restricted,  of  practically 
eliminating  the  sale  (*f  the  ‘70-gal.  tank. 

With  the  advent  of  the  automatic 
washing  machine,  complaints  <*f  insuHl- 
cient  hot  water  began  to  appear  where 
40-gal.  tanks  had  be(*n  instalh-d.  'The 
city’s  |)olicy  immediately  chang«‘d  to 
that  of  encc»uraging  the  use  <*f  the  .72- 


gal.  size  as  a  minimum  b*r  home  use 
This  ex|>erietice  taught  us.  that  if 
wished  a  satisfied  customer,  not  to  sell 
or  n-cotnmend  a  .■50-gal.  tank.  Also  if 
we  wished  a  satisfied  j  ust<»mer  over  a 
pcriofl  «»f  time,  not  to  sell  or  reconi- 
meml  a  1()-f(al.  tank.  It  has  been  found 
that  tanks  satisfactory  at  time  of  pur. 
chas«‘  ?na\  b«‘  ina<le<piate  a  year  or  two 
later,  or  for  the  family  of  some  new 
«»wner.  Atiother  lesson  learned  is  that 
i(*coverv  is  not  (-(piivalent  to  a  ready 
sup|»lv. 

The  .72-gal.  tank  w  ith  2.000-watt  top 
eleim-nt  and  1,000-watt  bottom  element 
at  present  ap|)ears  t<t  give  satisfactory 
service  to  all  l)ut  the  higlu-st  water  user 
group.  W  ith  the  use  of  the  larger  tank 
more  work  could  be  given  t<*  the  u|)[)er 
element  by  lowering  it  t<t  about  one- 
third  the  way  down  from  the  t(*p,  since 
(piick  n'coyery  is  n<*  longer  a  necessity. 
This  gives  less  work  for  tin;  htwer  unit 
and  permits  the  use  of  a  minimum 
wattage  without  becoming  a  flat  rate. 
Temperature  controls  also  etiter  into 
this  distribution  of  the  work.  An  at¬ 
tempt  is  made  In-n*  to  sell  all  tanks  at 
1. '5.7- 140°  for  the  upper  and  147-1.70° 
for  the  lower  (‘lenient.  Kxcessiv(‘ly  high 
temperatures  cpiite  often  cause  high 
bill  complaints. 

I  tilities  may  n(*t  be  able  to  deter¬ 
mine  years  ahead  what  tin*  character 
of  their  load  curves  will  be.  (7tntrol 
may  bec(*me  simple  and  be  of  great 
value.  In  any  case,  whether  the  outage 
is  frmn  system  failure  or  c(»ntrol.  the 
larger  tank  would  have  tin*  advantage. 
'The  high  wattage  singh'-unit  tank, 
though  creating  a  high  morning  peak, 
has  the  advantage  of  bringing  a  high 
p(‘rc(‘ntage  of  tanks  into  the  evening 
|*(‘ak  fully  charged.  This  advantage 
should  not  be  ignon-d  in  the  twin-unit 
tank  by  reducing  the  total  wattage  tot* 
much.  A  combination  of  the  good  fea- 
tUH's  of  both  should  be  incorporated 
into  the  tw in  unit. 

Many  tests  mad(‘  on  .72-gal.  tanks  in 
the  highi'st  1.7'^  consumptittn  group 
indicate  that  the  top  element  is  rarely 
on  durinsr  pi'ak  hours.  I  here  have 


Table  IV 

Type  of  Tank 

Yearly 

Highest  Demand  1944 

No.  of  Homes 

Gal.  - Watts -  Load  Factor  % 

Max.  Demand  per  Unit 

500 

30 — 1,500  Upper  1,500  Lower 

46 

2.280 

900 

30— 1,500  Upper  1,250  Lower 

48 

2,180 

600 

30— 1,500  Upper  { 1 ,250  L.— 1300 

50 

2,080 

( 1 ,000  L.— 300 

700 

30 — 1,000  Upper  600  Lower 

52 

1,875 

Interlocking 

868 

Ranges,  lights  and  refrigeration 

only 

26 

1,200 

Private  group — secondary  metering- 

— 

304 

Ranges,  lights,  and  refrigeration 

only 

23 

1.280 
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l)eeii  iiiaiiN  cases  hIumc  a  lO-jral.  lank 
ttith  2.(M)0  walls  Inj)  and  l.(K)0  \\alls 
boiioin  failed  l(»  frive  salisfaelion.  I»iil 
where  a  52-jial.  lank  with  the  satne  ele¬ 
ments  eliminated  all  need  for  any 
chaiifie  in  miitine  <»f  family  li\in}i. 
which  after  all  helps  l(»  sell  tanks. 

The  idea  ludiind  the  statement  that 
the  wattajze  slmidd  not  he  deeri'ased 
loo  much,  stems  from  the  ihoufiht  that 
there  is  no  point  in  ha\in;i  the  lower 
heater  fm  throujih  the  peak  solid.  I  lu're 
is  alwa\s  a  pereenlajre  of  honu's  where 
large  (pianlilies  of  water  have  heen 
used  in  the  <*aily  part  of  the  day  and 
then  the  family  goes  out  for  dinner.  In 
this  case  the  lank  with  proper  reeo\eiy 
may  hecome  fully  charged  and  he  com¬ 
pletely  <dT  during  peak  hours,  exec'pl 
momenlaril\  for  radiation.  This  re<-o\- 
erv  idea  must  not  he  carried  too  far. 
however,  as  there  is  a  Imideney  to 
create  local  transformer  troidde.  not 
on  winter  peak  hours.  1ml  on  Sunda\s 
and  holidays  helween  I  1  a.m.  and  2 
p.m.  One  hun<ln'<l  per  cent  saturation 
of  single-unit  tanks  on  a  fesidtmee 
feeder  could  cause  serious  trouble  all 
the  way  hack  into  the  suhstation  on  one 
of  these  days. 

There  is  a  definite  indication  that 
the  demand  increases  with  increase  of 
wattage  of  the  lower  element.  I  his  de¬ 
mand  is  furtht'r  itdluenced  h\  the  prtdt- 
ahilitv  of  the  upper  element  eonnng  in 
(*n  the  peak.  What  the  disirihntion 
svslem  will  he  called  u|ton  t(»  d(di\er 
per  h(»me  in  a  100',  saturated  area 
can  he  prelt\  well  gathered  from  the 
load  curves  of  Fig.  I  and  Table  l\. 

To  suppb  hot  \\at(*r  for  domestic 
needs  ahme.  o|)ens  up  a  tremendous 
field  for  Toad  building,  d  hat  w  ater 
healing  is  desiralile  business  from  the 
standpoint  of  kilowatt-hour  cost  de¬ 
livered  as  <om|tared  with  other  uses 
hashing  heen  K'cognized.  d O  sell  these 
kilowatt-honrs  in  volume,  however,  the 
service  must  be  satisfactory  as  well  as 
low  in  price. 

Vi  aler  heating  service  to  be  most 
profitable  to  the  serving  utility  should 
possess  the  most  desirable  load  eharae- 
teristies  obtainable  consistent  with  low¬ 
est  investment  and  operating  costs. 
Seattle  (iilv  Fight  feels  that  with  the 
all-electric  rale  and  bv  encouraging  use 
of  the  o2-gal.  tanks  it  is  giving  the 
public  the  best  service  possible  at  a 
com|)etiti\,‘  lost  and  at  the  same  time 
improving  its  load  eharacleristies.  I  his 
sums  up  to  sa\ing  that  our  present  ob¬ 
jective  is  a  .')2-gal.  twin  unit  tank. 
2.(MK)  wait  lop  and  ].()()()  watt  bottom. 
independeniK  eontrolh'd  to  be  installed 
m  ever\  hc'ine  with  electric  range  and 
under  the  all-eleetrie  rate. 

Fig.  I — Primary  load  curves  for  differ¬ 
ent  tank  sizes  and  wattage  of  elements 
indicating  load  characteristics  with  high 
water  heating  and  range  saturation 
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They  Scan  the  Horizon  Beyond  the  Wat 


Northwest  Electric  Light  &  Power  Assn.  Utilization  Section  exchanges 
members'  plans,  methods,  ideas  on  load  reconversion  and  sales 


44  NL  »<)({  salesman  with  an 

I  I  (trder  hook  can  create  more 
jobs  than  any  frroup  <*f  |)lan- 
ners  who  just  sit  ami  })lan.”  With  this 
|)lain  fact  T.  E.  Roach,  vice-president 
for  Oregon,  Northwest  Electric  Light 
&  Rower  Assn.,  and  vice-president  and 
general  manager.  Northwestern  Elec¬ 
tric  Co.,  opened  the  coiu'entrated.  com- 
|)act.  wartime  annual  meeting  (d  the 
1  tilization  Section  of  that  association 
at  Portland,  April  17-lH.  “With  war 
loads  disappearing,  we  will  soon  have 
to  sell  again.  Some  900.(M)()  kw.  of 
load,  as  much  as  the  total  prewar  load 
itself  in  this  region,  may  disa|)pear. 
We  will  need  to  dispose  of  this  elec¬ 
tricity  in  ways  to  bring  the  greatest 
iKMieflt  to  all.  not  merely  to  dispose  of 
it.  By  it<;  wise  use  we  can  create  more 
jobs.  1  his  may  take  many  new  ideas, 
even  a  revamping  of  all  sales  depart¬ 
ments.  hut  it  is  an  opportunity  for  all 
of  us  to  lead  in  the  re-employment  of 
20%  more  |K*ople  than  were  em|)loyed 
prior  to  the  war.’’ 

W  ith  a  program  well  balanced  in  all 
|»hases  of  pending  commercial  develop¬ 
ment  for  all  branches  of  the  industry — 
industrial,  commercial,  lighting,  appli¬ 
ances,  house  heating,  agricultural  elec¬ 
trification,  dealer  coordinatitm.  wiring 

Arth  ur  11.  W  egner,  Washington 
Water  l\»wer  Co.,  chairman  of  the  sec¬ 
tion,  provided  participants  with  a 
stimulating,  terse  and  yet  comprehen- 
•iive  sweej)  of  the  h(»riz<tn  beyond  the 
war.  It  was  not  a  meeting  of  addresses 
or  papers  hut  of  thought,  method  and 
idea  exchange.  Into  the  ])ool  all  freely 
tossed  their  own  and  their  company's 
ideas  and  data,  and  from  this  enlarg¬ 
ing  j)ool  each  took  hack  to  his  com¬ 
pany  more  than  he  gave. 

Eat  lohnson,  chairman  of  the  asso¬ 
ciation's  electrical  development  com¬ 
mittee,  had  Henrv  Kruse,  also  Puget 
Sound  Power  &  Light,  report  for  C.  T. 


HakemaJi,  who  was  in  the  East,  on  the 
work  and  importance  of  the  itidustrial 
development  committee.  Kruse  ex¬ 
plained  the  background  of  national 
newspaper  and  magazine  advertising 
sponsored  j(»intly  by  several  Northwest 
power  com|)anies  to  attract  industrv  to 
the  regi(»n.  It  was  to  implement  this 
advertising  that  the  committee  was  set 
up  to  exchange  ideas.  cond)ine  pro¬ 
motional  facilities  and  gain  h'adership 
in  communitv  industrial  conversion, 
lie  mentioned  studies  and  <-<tnferences 
on  light  metals  fahricatioti  and  cast¬ 
ing.  a  post-victory  |)roducts  survey  <»f 
W^ashington  industries  and  a  study  of 
|)»»ssihilities  for  the  substitution  of 
light  metals  and  alloys  for  other  ma¬ 
terials  in  the  various  products  manu¬ 
factured  throughout  the  country. 

W  hat  fluorescent  lighting  could  and 
might  do  t(>  poyver  company  loads  if 
an  aggressive  pnunotion  program  on 
lighting  is  not  undertaken  as  soon  as 
possible  yvas  told  by  W  alter  E.  Potter, 
in  a  rapid-fire  revieyv  of  a  recent  sur¬ 
vey  conducted  by  General  Electric 
Lamp  Department  yvith  the  help  of 
utilities  throughout  the  nation.  Ihe 
survey  shoyved  that  in  five  intense 
years  lighting  levels  had  been  raised 
more  than  during  20  years  yyith  incan¬ 
descent  lighting.  The  over-all  aver¬ 
ages  shoyved  a  7.9%  drop  in  kyvh., 
hoyyevi'r.  and  installations  are  running 
10^/f  less  in  kyv.  for  interiors  and  17/f 
for  yvindow  lighting  than  formerly. 
Other  results  from  the  survey,  given  in 
machine-gun  rajiidity,  have  been  ]>rom- 
ised  for  early  publication  in  Elkctri- 
CAL  Wkst.  possibly  yvith  a  Western 
breakdown. 

Commercial  and  industrial  sales 
plans  of  Northwest  companies  were  set 
up  for  scrutiny  by  John  Plankinton. 
Northyvestern  Electric,  yvho  yvas  ring¬ 
master  for  this  discussion  period.  He 
prefaced  yvith  observations  that  yvar 


had  aciclerated  many  phases  of  eler 
tricity  utilization  in  this  field,  jiarticu 
larly  industrial  lighting,  electronic  ap¬ 
plications  and  eh*ctric  cooking. 

Orland  Maver,  Idaho  Poyver,  said 
that  his  company's  program  y\ouId; 
vary  with  the  stage  of  development  of  1 
the  dealers  y\ho  serve  its  customers.' 
(.ustomers.  he  f«*lt.  are  (Mitith'd  to  com- f 
pleti*  service  and  yyhen  dealers  can  ren¬ 
der  that  service  they  should  he  en-  ; 
couraged.  When  not  capable,  thev 
should  he  encouraged  to  develop  to 
that  point.  In  small  (‘ommunities.  the  I 
conijiany  might  have  to  sell  eepiipment.  I 
hut  in  larger  ones  its  efforts  yvnuld  * 
he  (‘ntindy  promotional.  ^ 

John  fay  lor.  H.C,  Electric  Kailwav. 
declared  the  problem  more  com|)licat- 
ed  in  his  company,  because  it  sold  both 
gas  and  electrity  and  because  in  Cana¬ 
da  equi|)menl  costs  are  much  higher 
than  in  the  I  nited  States.  T.  N.  Boss,  I 
Portland  (General  Electric,  said  hisi 
company,  selling  no  eipiipment  what¬ 
ever,  yvoiild  reactivate  its  department 
and  increase  personnel  from  men  re¬ 
turning  from  the  armed  services. 

All  agreed  that  the  commercial-in  1 
dustrial  heating  committee  he  re-es 
tahlished.  although  some  felt  two  coni  .. 
mittees  yvouhl  he  necessary  because  of 
new  techniques  and  methods — dielec¬ 
tric  and  induction  heating  for  indus¬ 
trial  applications,  and  a  commercial 
cooking  committee  for  the  training  of 
neyv  men  in  that  field. 

Both  Henry  Kruse  and  Orland 
Mayer  desc'rihed  surveys  made  by  their 
companies  to  assist  their  local  indus¬ 
tries,  particularly  the  smaller  ones,  to 
convert  to  civilian  production  and  ex¬ 
pand  their  products  and  markets. 
Articles  detailing  the  methoils  and 
value  of  such  yvork  are  promised  for 
early  publication. 

D.  O.  Bergey,  Northyvestern  Electric, 
gave  a  quick  sweep  of  the  electronics 
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=  field,  stiinulatiiiji  tlu-  iinafilnalioii  as  tu 
I  jf,  possibilitit'S  and  ewulcd  by  stressirifr 
■  ihe  need  for  spocial  training  of  indus- 
irial  salesmen,  even  though  many  ex- 
jjrmy  radar  men  might  have  a  rudi¬ 
mentary  basic  knowledge  that  would 
|h>  useful. 

Dealers  and  the  Market 

(  Pat  (Two-Snill  Johnson,  Puget 
Sound  Power  &  I.iglit.  prefaced  the  aft¬ 
ernoon  session  devoted  to  dealer  co¬ 
ordination,  water  heating  and  house 
healing,  with  a  summary  of  a  jrrevious 
(lav's  meeting  of  the  company  sales 
managers  to  determine  what  woidd  he 
sold  in  the  five  Pacific  Northwest  states 
and  British  Columbia  in  the  first  five 
years  after  the  war.  He  said  most  com¬ 
panies  expected  to  double  kilowatt- 
hour  consumption,  in  many  eases  to 
4.000  per  customer,  and  raise  average 
residential  revenue  to  S-5D  and  above. 
The  estimated  total  of  ranges  to  he 
sold  was  300,000.  water  heaters  200.- 
000  and  refrigerators  400.000,  as  well 
as  similar  quantities  of  all  other  appli¬ 
ances  and  many  new  ones  such  as  home 
freezers,  automatic  laundry.  Practical¬ 
ly  all  would  be  sold  by  dealers. 

In  the  absence  of  W.  C.  Main  war¬ 
ing,  who  was  carrying  on  Canada's 
Kighth  \  iclory  Loan  drive  in  western 
Canada.  John  laylor.  H,  C,  Kleetrie. 
conducted  a  session  to  exchange  views 
and  policies  regarding  company  mer¬ 
chandising.  dealer  development,  sales 
training,  sales  promotion  and  financ¬ 
ing.  Speaking  for  his  own  company. 
Taylor  said  it  intended  to  remain  in 
direct  selling  in  a  limited  way.  He  ex¬ 
plained  that  saturation  as  yet  was  low 
and  the  market  needed  further  com¬ 
pany  development.  The  company's 
dealer  plan  has  not  been  completed 
as  yet,  but  it  is  working  closely  with 
both  a  dealer  and  a  contractor  organi¬ 
zation  in  making  those  plans.  He  out¬ 
lined  various  helps  planiu'd  for  deal¬ 
ers,  sales  training  classes  proposed  and 
a  contimianee  of  advi'rtising  suhsidv. 
He  said  later  that  dealers  sjient  ST  for 
each  dollar  the  companv  paid  in  such 
cooperative  advertising.  \V  iring,  liow- 
ever,  would  not  be  subsidized. 

Puget  Sound  Power  &  Light,  said 
Pat  john.son.  will  not  merchandise  out- 
s^ide  of  Seattle.  In  Seattle  it  will  do 
whatever  City  Light  does.  He  also 
made  a  point  that  prior  to  the  war  the 
power  company  sales  departments  had 
fine  relations  with  a  limited  number  of 
manufacturers  and  distributors,  but 
that  in  the  future  it  would  he  necessary 
to  extend  their  contact  and  assistance 
to  a  much  larger  number, 

Northwesti'rn  F.lectric  has  been  out 
of  merchandising  for  a  long  time  and 
"ill  remain  so.  said  Plankinton,  but 
dealer  helps  w  ill  he  increased. 

Montana  Power,  said  1),  J.  McGon- 


igl:*.  will  not  mmchandise.  not  even 
lamps.  This  is  new  policy.  The  com¬ 
pany  is  now  working  on  a  program 
of  more  energetic  dealer  coordination. 

Idaho  Power  has  never  gone  out  of 
merchandising,  said  H.  S.  Overstreet, 
but  the  last  selling  year  it  only  did 
of  the  business,  while  dealers  did  94%, 
Because  of  extensive  rural  areas  where 
dealers  do  not  go  for  business,  the 
company  feels  it  must  earry  on,  lead¬ 
ing  the  dealers  to  develop  this  type  of 
business  too. 

Pacific  Power  Light,  said  1).  H. 
Leonard,  has  discontinued  merchandis¬ 
ing.  but  he  felt  that  there  was  an  olili- 
gation  to  customers  to  provide  utiliza¬ 
tion  eipiipment.  if  no  one  else  did,  and 
to  see  that  service  was  performed.  The 
company  y'ill  maintain  service  cen¬ 


Sales  85 

dealers  really  want  and  will  employ, 
and  which  they  do  not  want.  This  sur¬ 
vey  is  now  being  conducted,  and  Mc- 
Klroy  |)romised  that  the  results  of  it 
would  he  made  public  when  completed 
and  published  in  Electrical  West. 

McElroy  also  questioned  the  too 
optimistic  figures  of  market  potential, 
saying,  “We  have  to  get  out  of  our 
minds  the  idea  that  people  are  going 
to  break  the  hinges  off  the  doors  to 
come  in  and  buy  new  appliances.  These 
people  who  sell  must  be  prepared  to 
promote,  to  have  sales  people  in  the 
field  or  competition  from  other  busi¬ 
nesses  is  going  to  get  the  trade,” 

Portland  (General  Electric,  A.  C.  Mc- 
Micken  was  emphatic  in  saying,  w'ould 
continue  its  highly  successful  policy  of 
not  merchandising  and  of  dealer  pro¬ 


Ready  to  go  is  lighting  equipment,  L.  R.  Wilson,  Walter  Potter  show  the  group 


ters  at  each  office,  where  a  few  small 
appliances  may  be  sold,  but  major 
effort  will  he  to  assist  dealers  to  sell 
through  demonstration  of  equipment 
to  customers. 

Eastern  Oregon  Light  &  Power,  de¬ 
clared  Leon  (iray,  is  not  going  to  mer¬ 
chandise.  Telluride  Power,  Richfield. 
I  tall,  according  to  W.  0.  Cluff,  will 
continue  to  merchandise  because  of 
scattered  territory  and  lack  of  sales 
coverage.  If  dealers  in  some  localities 
can  do  the  job.  he  said,  it  would  not 
merchandise. 

V\  ashington  Water  Power  is  going 
to  find  out  before  it  makes  any  deci¬ 
sion,  said  R.  B.  McElroy,  who  has  just 
been  assigned  the  entire  dealer  co¬ 
ordination  program  for  that  company. 
Right  now  it  is  carrying  on  a  unique 
survey  of  every  dealer,  conducting  it 
with  care  to  see  that  it  is  not  ])reju- 
diced  in  any  yvay,  to  find  out  whether 
dealers  really  want  the  company  to 
cease  merchandising  or  not.  and  ex¬ 
actly  to  what  extent  and  in  yvhat  fields. 
Likewise  it  yvill  find  out  what  helps 


motion  and  assistance.  It  would  con¬ 
tinue  advertising  allowances  which  had 
resulted  in  making  electric  appliance 
advertising  dominate  every  newspaper 
in  the  territory.  Dealers  had  increased 
their  own  advertising  with  this  help  by 
In  the  past  the  company  had 
made  available  to  dealers  who  wanted 
it.  EH&EA  financing  and,  although  it 
did  not  furnish  wiring,  the  wiring 
could  also  be  carried  on  long  terms 
through  this  financing.  The  company 
also  planned  to  help  train  salesmen 
again. 

Water  heater  standardization  ad¬ 
vanced  a  long  step  forward  at  this 
meeting,  when  a  motion  was  carried 
that  the  companies  be  asked  to  declare 
themselves  as  w  illing  to  accept  the  EEI- 
\E!MA  water  heater  standards.  Ralph 
Gale.  Idaho  Power,  opened  the  discus¬ 
sion  by  reviewing  the  long  and  com¬ 
plicated  subject.  Last  year  at  Boise, 
j.  F.  McAllister,  Utah  Power  &  Light, 
had  presented  a  tabulation  of  member 
companv  policies  and  practices  respect¬ 
ing  water  heaters.  This,  as  well  as 
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^inular  iiiirveys  for  the  entire  enuiitry. 
showed  a  majority  in  favor  of  two- 
unit.  two-thermostat  heaters.  Of  the 
estimated  200.(KM)  water  heaters  which 
the  companies  believe  will  he  sold. 
149.(K)()  of  them  w  ould  probably  be  the 
two-unit  tyj)e.  He  felt  that  time  for  ac¬ 
tion  had  come.  A  start  could  be  made 
and  if  anv  company  had  pet  ideas,  let 
it  pav  extra  for  them,  but  the  majority 
would  benefit  from  the  standardization. 

Gale  also  strongly  recommended  the 
establishment  by  each  company  for  its 
area  of  standard  installation  charges 
which  would  include  both  wiring  and 
plumbing.  This  will  enable  many  deal¬ 
ers,  who  do  not  have  installation  facili¬ 
ties,  to  sell  water  heaters,  and  cus¬ 
tomers  will  be  saved  complicated  nego¬ 
tiations  for  installation. 

While  preferring  the  higher  wattage, 
single-element,  single-thermostat  type. 
McMicken  said  it  was  so  desirable  to 
get  the  benefit  of  standardization,  in 
order  to  put  water  heaters  on  a  pro¬ 
duction-line-cost  basis,  that  he  would 
go  along.  He  also  said  it  was  only  fair 
to  manufacturers  to  reach  a  decision 
so  that  they  would  know  what  to  tool 
for.  Plankinton  thereupon  made  a  mo¬ 
tion  to  get  commitments  from  each 
company  without  further  delay.  Vari¬ 
ous  manufacturers  representatives  pres¬ 
ent  were  asked  for  comments  —  Tom 
Mellon  of  \^  esix.  Paul  Fowler  of  Fow¬ 
ler  Mfg.  Co..  Earl  Jones  of  National 
Steel,  and  George  Miles,  Jr..  Westing- 
house. 

House  ifealin;;  Is  Hot 

Introduced  by  chairman  Wegner  as 
the  ‘‘hottest  subject."  the  big  question 
of  the  feasibility  of  electric  house  heat¬ 
ing  for  the  Northwest  was  handled 
by  A.  C.  McMicken.  (Covering  much 
of  the  same  ground  as  that  in  his  ar¬ 
ticle.  p.  47.  January  1947.  Electrical 
W  EST.  he  went  on  to  say  that  the  power 
companies  had  to  decide  whether  to 
serve  such  load  or  close  the  door  on  it. 
W  ith  all  the  publicity  air  heating  is 
getting  and  with  Bonneville  Power  Ad¬ 
ministration  adv<K‘ating  it  glibly,  he 
said  he  felt  it  behooves  electric  com¬ 


panies  to  tr\  to  gi\c  it  t(t  customers  if 
they  want  it. 

Its  feasibilitN.  he  went  on  to  })oint 
out.  depends  on  the  degree  days  per¬ 
taining  to  the  specifie  area  and,  from 
the  company  standpoint,  the  cost  of 
power.  Portland's  average  degree  days 
for  1942-47-44  was  4.271.  In  Montana. 
Idaho  and  I  tab.  he  ventured,  it  WDuld 
be  more.  From  petwer  cost.  Bonne¬ 
ville’s  rate  of  $17.50  per  kilowatt  vear 
put  house  heating  on  a  service-below- 
cost  basis  that  should  be  amended 
before  the  business  could  be  really 
pushed.  Installations  in  the  Portland 
area  run  from  15  to  20  per  mt>nth  now. 

Homer  Bender.  Washington  Water 
Power,  whose  article  on  the  subject  ap- 
pt'ars  in  this  issue,  p.  76,  declared  the 
companies  were  in  the  service  business 
and  had  to  serve  it.  He  said  that  a  heat 
factor,  based  on  kilowatt-bours  per  de¬ 
gree  day  per  1.000  cu.  ft.  would  give 
the  answer  simply  and  practically  f(»r 
any  area.  Others  who  spoke  on  the  sub¬ 
ject  were  (7  W  alton  Larue.  W'esix.  who 
emphasized  the  necessity  to  engineer, 
insulate  and  carefully  install  each  job. 
He  also  spoke  of  the  inherent  diversity 
in  the  load  in  each  home. 

Concluding  this  discussion,  a  fact 
finding  committee  was  appointed  to 
bring  back  all  the  data  obtainable  to 
the  member  companies,  making  load 
and  demand  tests  and  thus  aid  the  pol¬ 
icy  making  committees  and  executives 
in  decisions  respecting  this  type  of 
business.  The  committee  which  Weg¬ 
ner  appointed  consists  of  Homer  Ben¬ 
der.  chairman.  K.  P7  Sinclair,  North¬ 
western.  A.  N.  H  OSS,  Portland  General 
Electric.  J.  C.  Munro.  B.  (7  Electric, 
and  W .  B.  Barnett.  Puget  Sound. 

Rural  Extensi»>ns  Evcr>Hh«‘re 

That  practically  all  of  the  business 
managed  companies  of  the  Northwest 
will  “run  farm  lines  up  every  creek" 
to  every  farm  that  wants  electric  serv¬ 
ice.  was  to  be  concluded  from  the  dis¬ 
cussion  of  rural  electrification,  led  by 
I).  B.  Leonard,  on  W’ednesday. 

One  new  jiroject  announced  was  that 
Bozell  &  Jacobs,  advertising  agency  on 
behalf  of  the  member  companies,  is 
preparing  a  comprehensive  booklet  for 
wide  circulation  throughout  the  nation. 
Its  jiurpose.  outlined  by  L.  F7  Van 
Houten.  will  be  to  tell  accurately  the 
degree  of  rural  electrification  which 
these  companies  have  already  achieved, 
declare  postwar  jiolicy.  tell  of  benefits 
obtained  by  farmers  in  the  past  and 
foretell  those  possible  in  the  future 
from  farm  electrification.  It  will  be 
circulated  to  farmers,  business,  legis¬ 
lators,  schools  and  newspapers,  both 
by  the  companies  and  by  the  associa¬ 
tion. 

Berkeley  Siuiw,  secretary  of  the  asso¬ 
ciation,  also  discussed  its  purpose,  say- 
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ing  that  it  had  the  firm  hackin 
<  hief  executives  of  all  the  comj 
Overstreet,  telling  that  Idahi 
now  served  of  all  farm! 

its  extensive  service  area,  si 
[)anv  felt  that,  for 


‘aid  his  (ffl 
a  small  proporS 
of  its  present  investment,  it  would® 
back  up  in  the  creeks  75  to  40 
and  serve  remote  farms,  even 
density  was  only  <»ne  to  a  mile.  ItW 
not  be  content,  he  said,  until  it  3 
electrified  every  chicken  house  in  3 
area.  if 

.  Karl  Dimmit.  Puget  Sound  Power | 
Light  director  of  farm  service,  toldt;] 
mechanics  of  his  companv's  exlen-' | 
farm  program.  A  point  he  made  v  L 
that  it  was  vital  that  every  employee  ' 
each  company,  even  to  cashiers  ' 
branch  offices,  understand  and  he  -  ' 
on  the  benefits  of  such  a  program 
the  customers  and  company. 

Both  W7  P.  L'Hommedieu  andil 
bert  Kramer  of  W  estinghoiise  Co.,  y* 
[.os  Angeles,  respectmk 
ly.  spoke  ol  related  helps  which  thi 
company  is  giving  to  this  field.  ' 

In  the  absence  of  H.  E.  f'arris. Mom 
tain  .States  Power  Co.,  vice-chaimiil 
of  the  section.  W  egner  |)resided  akj 
o\er  the  portion  of  the  program  (it| 
voted  to  miscellaneous  topics.  D.  [ 
Mc(b»nigle  described  the  success^ 
traveling  home-planning  institutes 
which  Montana  Petwer  has  jrarticipatef 
in  throughout  Montana,  and  told 
group  of  his  discovery  that  the  luink 
companies,  in  allocating  proportionso: 
cost  for  various  parts  of  a  home,  onl' 
gave  2'<  to  wiring  and  fixtures,  at 
amount  completely  inadecpiate. 

Nominated  for  vice-chairman  fc 
next  vear  and  who  w  ill  be  in  line  fc 
chairman  the  succeeding  year,  wa: 
lames  McKav.  Portland  (»eneral  Ek 
trie  Co. 

To  close  the  successful  two-day  ses 
sion.  the  manufacturers  and  distrikj 
tors  held  a  “parade",  led  by  R.  C 
Chamberlain.  Hurley  Machine  & 
After  telling  brieflv  what  Thor  plan- 
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Wegner 


Plankinton 


art*  for  niakiiifj  washers  when  per¬ 
mitted  to  do  )^o.  Ilf*  ealled  on  other 
manufacturers'  men  to  do  the  same. 

h.  R.  Wilson.  (General  Kleetrie  Lamj) 
Department,  assisted  hy  Walter  I’otter. 
Jed  off  by  showing:  new  lipht  sources 
"“^all  ready  for  market  the  minute  they 
'^■■^M'au  be  released.  Hugh  Hargitni,  West- 
I  inghouse  Lamp  Division,  told  of  the 
”  ^pitlenlial  lighting  market.  'I'om  Melbm. 

'  Wesix.  said  that  a  limited  nund)(*r  of 
.  wafer  heaters  and  air  heating  etpiip- 
j™^linent  was  available  now.  Joe  l^latt. 
^  Motpoint.  described  his  eom|)any's  eon- 
"^Itinuous  advertising  of  the  kitchen  plan- 
^•'ining  theme  and  what  this  w<mld  mean 
^5**^  in  the  future.  George  Miles.  Jr..  West- 
inghouse,  told  of  the  various  “shadow 
ipatei  itoxing”  programs  his  company  had 
Id  tUcarried  on  to  keep  a|)pliances  serving 
now  but  to  keep  alive  the  market  for 
tom(»rrow.  Ross  \  ieths.  Westinghouse 
Supply,  cautioned  against  over  o|>ti- 
mism  of  markets  and  told  how  neces¬ 
sary  if  would  he  to  train  and  pr(»mot»* 
for  selling. 

Alex  Keuhlthau.  Eleclromaster.  told 
of  his  company's  shift  of  distribution 
from  utilities  to  dealers  and  distribu¬ 
tors.  and  of  its  development  of  its  com¬ 
mercial  cooking  li!ie.  J.  1.  Golwell. 
I  Graybar,  echoed  the  sentiments  ex- 
I  pressed  as  to  the  need  for  active  pro¬ 
motion.  Ste\e  Brundage,  (General 
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plat!  fJettric  Co.,  presented  Mrs.  Klizabelh 
I  Madigan.  home*  ecomtmist.  Bridgeport, 
r  who  spoke  briefly  about  frozen  foods 
and  packaging  and  introduced  the  G-K 

(  color  movie  on  frozen  foods.  I  bis 
closed  the  compact  and  meaty  two-dav 
conference  in  a  way  to  make  all  lick 
their  chops,  not  oidy  for  the  meat  and 
^strawberry  shortcake  with  real  whipped 
cream  shown  on  the  screen,  but  for  the 
opportunity  to  go  back  int  (»  selliiifi 
again. 

®  Ray  Gernkr  has  purchased  and  will 
operate  San  Diego’s  Radio  City  branch 
l^re  at  234B  El  Cajon  Bldg.  He  had 
b^n  a  radio  rnpairman  with  Bill  Ziin- 
nierman  of  Radio  City  and  before  the 
operated  his  own  shop  in  Iowa. 
Recently  releas(*d  from  the  Army,  he 
decided  to  go  into  business  for  himself 
again. 


Taylor,  Mellon,  Dimmitt,  Kruse 

"There's  a  War  On— ' 

riie  answer  to  this  letter  from  a 
Captain  in  (Jeneral  Patton's  army  is 
“Don't  you  know,  there's  a  war  on.’’ 
according  to  Mrs.  Cleo  N.  Smith,  of 
Smith  Electric  Co..  Ogden.  The  letter 
in  |)art  follows: 

"Tlow  is  everything  going  along  in 
Ogden?  Has  it  changed  much  in  the 
past  four  years  since  1  first  went  on 
active  duty?  My.  how  times  does  fly 
in  some  ways  and  yet.  on  the  other 
hand,  it  seems  to  me  like  an  eternity 
since  1  called  u|)on  folks  and  visited 
with  them. 

“Say,  on  Max  10.  104.5.  mv  wife  and 
I  will  lu*  celebrating  ( apart  I  our 
eighth  wedding  anniversary,  and  1 
would  like  to  purchase  something  for 
her  through  a  mediutn.  And  I'm  stuck. 

I  don't  know  what  to  buy  her.  (»ifts 
over  here  in  (Germany  are  just  out  of 
the  (|uestion;  there  isn't  anything 
worth  while,  and  besides.  I'm  not  in 
a  |)osition  to  run  down  t<»  a  large  de¬ 
partment  store  and  purchase  whenever 
the  notion  strikes  me. 

“So  I  xvould  appreciate  it  if  you 
would  purchase  a  gift — I  am  prepared 
to  s|)end  from  .SlOO  to  .S2D().  and  I  will 
rely  up(*n  your  judgment. 

“First.  I  would  like  to  know,  is  the 
(piality  of  goods  at  this  time  as  good 
as  they  were  prior  to  the  war?  Or  are 
the  i^anufacturing  companies  sacrific¬ 
ing  quality  for  quantity  ? 

“Now  what  can  you  suggest  along 
the  electrical  line?  Do  you  think  it 
would  pay  to  turn  in.  say  our  washing 
machine,  upon  a  Bendix  machine,  or 
buy  a  good  vacuum  cleaner?  Say,  I 
just  had  a  brainstorm.  Do  they  still 
make  those  Sunbeam  mixing  sets? 

“And  how  about  those  electric  roast¬ 
ing  sets,  you  know-  -where  you  can 
boil,  fry,  stew,  bake,  etc,,  in  them? 
Perhaps  that  might  make  a  nice  gift. 

“I’ll  tell  you  what,  what  would  a 
good  vacuum  set.  Sunbeam  mixing  set. 
an  electric  roasting  set.  all  complete 
cost  me? 

“What  I  really  want  is  to  get  some¬ 
thing  that  both  of  us  will  enjoy  in  our 


Bergey,  Hoss,  Bender 

latter  life — that  is.  when  I  return  home 
1  would  like  to  have  all  the  comforts 
of  home  already  jirovided  for.” 

Mrs.  Smith  is  answering  the  Cap¬ 
tain's  letter,  sympathetic-like,  but  jioint- 
ing  out.  “Sorry.  Captain,  but  don't  you 
know  there's  a  xxar  on?*’ 

Radio  Apprenticeship 

San  Diego’s  radio  dealers  and  serv¬ 
ice  repair  technicians  have  taken  steps 
to  originate  what  may  become  the  first 
radio  apprenticeship  training  program 
in  the  State  of  California, 

At  a  meeting  held  March  19  at  the 
instigation  of  the  Bureau  of  Radio  and 
Electrical  Appliances.  San. Diego  radio 
industry  members  heard  Vocational 
.School  Director  Joseph  G.  Stephenson 
outline  the  state  apprenticeship  pro¬ 
gram.  I  nder  the  plan,  returning  war 
veterans  and  others  could  train  to  he 
qualified  radio  technicians  with  both 
formal  classroom  work  and  practical 
experience  as  part-time  employees  in 
(jualified  radio  shops. 

The  three-year  course  would  com¬ 
mence  with  a  three-month  full-time 
class  instruction,  during  which  time 
the  would-be-apprentice  could  decide 
whether  or  not  he  cared  for  the  busi¬ 
ness.  The  remainder  of  the  three-year 
course  would  consist  of  gradually  de¬ 
creasing  class  work  and  steadily  in¬ 
creasing  part-time  employment  in  an 
approved  radio  shop  capable  of  pro¬ 
viding  some  measure  of  supervision 
over  the  student's  xvork. 

Stephenson  explained  that,  under  the 
G.  I,  “Bill  of  Rights,”  a  returned  serv¬ 
iceman  xvould  be  able  to  receive  gov¬ 
ernmental  financial  assistance. 

Wages  for  apprentices  will  be  set  by 
the  elected  board  and  based  on  a  per¬ 
centage  of  the  average  radio  journey¬ 
man’s  pay.  Members  of  San  Diego's 
radio  industry  elected  to  the  apprentice 
board  for  the  purpose  of  establishing 
the  program  and  helping  it  to  get  un¬ 
der  way  are:  Harvey  Watt.  A,  D.  Kil¬ 
patrick.  Grayson  Lovell.  A1  Reynolds. 
Harrv  Calloway.  Ivan  Lauritzen.  and 
.1.  Clark  Chamberlain. 
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EV  roiircriit'il  willi  wiriiij^  ami  i*ijiiip- 

iiiiMil  iii>lallaiioii  is  ilisapiioiiilcil  that  th(t  vm  v 
m*n*ssaiy  tm*i‘tiiif?  of  tli<*  KIrrIriral  (loiiiiiiit- 
lor  to  icviso  llu*  National  KIrrIriral  (loilr,  origi* 
iKilly  .srhr<lul<‘(l  to  hr  hrhl  this  iiionlh,  has  hrrii 
ranrrllril  or  poslpotird  hrraiisr  of  ihr  01)1'  ruling 
on  tiavrl  ami  nirriings.  For  thr  (axlr  is  now  flvr 
yrars  fihl,  has  hrrn  rhisriril  ami  rnl  ami  alli'rril 
hy  thr  iirgrnl  nrrrssilirs  of  war,  ami  whrn  it  was 
wrilirn  thrrr  w;is  lillh*  or  no  IhiorrsriMil  or  rohl 
rathoiir  lighting,  Wf'hiing,  high-l rr<|iirnry  (‘ipiip- 
nirnl  of  various  kimis,  or  a  do/.rn  othrr  (h‘V(*lop- 
nirnls  arrrirraird  hy  thr  war. 

W  hat  is  ransing  most  ronrrrn  is  that  it  taki‘s  a 
yrar  or  more  to  go  through  tin*  drniot  ralir  process 
hy  which  thr  (lodr  is  revised.  With  tin*  progress 
of  thr  war  at  llu*  lu'ginning  ot  llu*  month,  urgent 
m*«*d  for  a  m*w  (]od(*  may  he  lelt  nmrh  h(*fore  that. 
Meraiise  the  r<*vision  of  tiu*  (]od(*  roiild  not  lu* 
rlass<*<l  as  «»f  imnu*<lial<*  vahu*  to  tIu*  war  (*IToit.  no 
nu*(*ting  was  permitted.  Hnl  it  is  to  pr«*par(*  lor  tiu* 
op<*ning  of  the  flood  gat(*s  of  rf*ronv«*rsion  and  re¬ 
turned  civilian  ronsirurlion  that  tiu*  (dxh*  should 
lu*  n*aflv. 

It  is  to  lu*  hop<*d  that  sonu*  way  ran  lu*  fouml 
lu'fort*  loo  long  to  ciill  tiu*  Kh*rtriral  Kommittcf*  to- 
getlu*r  and  get  this  dillirult  task  started.  1  lu*  indus¬ 
try  at  laigf*  i'i  not  (*ont<*nt  to  h*l  the  <*mrrg»*nry 


rommiltcf*  deride  thr  many  issues  involved.  That 
hasf;  is  loo  narrow.  Without  roniplelf*  satisfaction 
with  the  m*w  (]od<*  it  will  not  lu*  widely  adopted 
and  a  nmllitmh*  of  local  roflrs  spring  up  instead 
If  llu*  slogan,  “K<*t  tiu*  Kodr  drridr”  is  to  mean 
anything  ihrrr  mii'-i  flr^l  hr  a  new  (lode  and 
tpiirk 


ttiiZurtiH  o#  Mjamps 

AI.()N(i  with  tiu*  womirrs  in  hjulrriological 
ami  mold  control  arromplishrd  with  idtra- 
violet  grrmiriflal  lamps,  there  is  one  ex- 
ln‘mrly  '-ri  ioii^  hii/ar»l.  Kxposiirr  to  llu*  rays  of 
ihi''  lamp  dor*-  not  havf*  to  lu*  v<*ry  hmg  before  ill 
ron^liliilr^  o\«*rrxpo''iirr.  dhi^  rr^nlls  in  seriou* 
hurii'  to  rilhri  the  >kin  «»r  llu*  rye*-  or  hoth.  Not: 
many  ra^r^  ol  injury  vvoidd  hr  rcfpiirrd  to  ad  I 
vrrsriv  allrrl  the  sale  ol  this  new  r<pii|)mrnt.  And! 
fiirihri  inotf*  it  i*-  douhiful  il  llu*  highly  hrneficial 
ii'-perl'  ol  its  appliciition  would  ollsrl  tiu*  adver^i 
ifiirtion  horn  "iirh  injuries.  I 


Kxprrirnrr  in  the  application  ol  the  lamp  prove* 
that  it  ran  hr  inslallcfl  so  a--  to  prevent  sncli  in¬ 
juries.  riu*  lypf'"  <d  unit"  lukw  avaihd»lr  for  it* 
ii^«*  lakf*  these  ha/itrd**  into  consideration  and  dan- 
I'eroii''  expo'*ur<*  ran  oidy  eotm*  jihoiil  il  llu*y  were 
to  lu*  hung  iip*-ide  down.  llow<*ver,  when  the  war 
i*-  over  iIick*  undouhtedly  is  going  to  lu*  a  large 
fh'inand  lor  ihe-kC  lamps  and  il  is  possible  that 
then*  will  he  some  unseriipulous  promotion  hy  jfeie 
pie  who  sec  ;im  opporliinitv  lor  a  <piiek  profit.  One 
possible  appioaeh  to  tiu*  prohh*m  would  lu*  to  have 
I  mh*rw t  ilers'  I .idioralories  inelmh*  in  its  standard* 
a  retpiiremenl  that  such  a  unit  lu*  <“(piipp<*<l  with  a 
nu*reurv  switch  which  wouhl  pr(*vetit  op<*ration  in 
ease  ol  iniproper  installation. 

d'hf*  rcsponsihililv  for  advisitig  and  protecting 
llu*  public,  howt*ver,  r<*s|s  larg«*ly  on  the  electricai 
industrv,  Kv<*ry  possible  sl(*p  should  lu*  taken  tc 
insure  that  thos<*  who  will  s(*ll  and  install  thb 
(*(piiptm*nl  ar<*  cognizant  of  llu*  hazards  of  faulty 
application  atui  installation.  Also  no  nu*asiire? 
should  he  ovf*rlook«*d  that  will  inform  the  jkuhlif 
that  llu*  <*<piipnu*nl  ran  lu*  dang(*rous  unh*ss  prop- 
<*rlv  inslalh*d.  W(*  n*peal  that  tiu*  public  benefit*^ 
accruing  from  this  lamj)  are*  tt)o  great  to  he  jeop-i 
ardiz<*d  bv  faihin*  to  for<*sf*<*  and  forestall  ohviou?! 
possibiliti**s  fot  misiisf*.  j 
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I0on*i  Hlatnv  War*’' 


PURKK'  leni(‘ne(*  toward  breakdowns  in  servicet 
from  all  kinds  of  business  estal)lishtm*nls  andp 
utiliti(*s  oeeasiom*d  by  the  war  is  going  to  dii^ 
appear  the  day  after  V-day  celebrations.  Too  many 
ini(piiti(*s  have  lu*en  permitted  to  creep  into  cuf- 
lomer  proe(*dures  and  customer  relations  in  the 
name  of  “wartime  conditions.”  Many  of  tliese 
stem  from  attitudes  of  mind  or  from  breakdown?| 
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in  normal  hU|M*rvisioti  ami  disciplinary  methods. 

Anyone  who  makes  even  the  sketchiest  survey 
will  find  that  the  piihlic  is  expecting  more  than  just 
a  resumption  of  prewar  service.  'I'o  win  ami  k(‘ep 
customers  in  the  era  ahead  will  require  higher  and 
higher  standards  of  employee  training.  Ignorance 
and  incomp«‘tence  that  hav(*  crept  in  during  the  war 
will  not  he  tolerated  in  the  futur(‘.  Discourtesy 
and  indifference  heretofore  excused  hecaus(?  of 
wartime  conditions  will  not  he  accepted.  Kvery- 
one,  including  the  «‘mploye«^s  themselv(^s  in  all 
prohahility,  will  appreciate  a  return  to  prewar 
standards  of  service. 

Pernonnvl  Kngin4*4»rinq 

IF  plant  ecpiipimmt  were  no  heller  engineered 
than  the  personnel  of  the  average  company  is, 
it  would  go  to  piec<!s  in  no  lime.  Were  it  not 
that  the  human  being  is  tretmmdously  elastic  and 
adaptable  and  puts  up  with  strains  and  maladjust¬ 
ments  that  no  machine  can,  the!  so-called  labor 
proldem  would  long  ago  have  ex[)loded.  That  it  is 
popping  (df  in  many  plac<‘s  is  not  surprising,  (-ven 
if  it  is  irritating. 

This  is  because  selection  and  training  of  person¬ 
nel  is  personal  rather  than  even  remotely  sci(*ntific 
in  most  cases.  What  is  even  sailder,  any  attempt 
to  bring  nion*  scientific  methods  into  personnel  se¬ 
lection,  a<lvancement  and  training  runs  into  v(‘ry 
personal  opinions  and  prerogatives  of  dejiartment 
heads  and  ex(*cutives  ami  stops  there.  None  of  the 
latter  wish  to  give  up  the  personal  glory  or  pres¬ 
tige  of  hiring  or  advancing  those  under  them.  Tew 
have  the  lime  to  study  or  employ  scientific  testing 
methods,  y(*t  llu*y  do  not  allow  others  to  use  such 
means  to  help  them. 

Yet  no  sound's  of  irritation  in  an  organization 
are  more  resented  than  what  employees  look  upon 
as  favoritism,  “puir'  or  hoot-licking,  suspected  of 
liaving  more  weight  than  merit  in  the  advancement 
of  some  hdlovv  worker.  It  is  wIkmi  such  conditions 
are  felt  to  exist  that  they  turn  to  a  union  for  en- 
forci  ‘mcnl  of  what  llu-y  feel  is  justice.  Seniority 
‘rights'*  and  various  union  mechanisms  bargained 
lor  in  agreements  are  indictments  of  faulty  and  un¬ 
scientific  engineering  techniques.  Wliere  satisfac¬ 
tory  opportunities  exist  to  advance  in  accordance 
with  merit  and  not  whim,  no  need  for  a  pressure 
group  exists  either. 

Management,  if  it  is  wise,  will  also  see  that 
wliert'  it  has  facts,  tests  and  records  to  hack  it,  it 
can  save  itself  argument,  ill  will  and  wasted  man¬ 
power,  lime  and  money  by  relimpiishing  much  of 
Its  personal  and  often  inaccurate  prerogatives  and 
relying  on  more  careful  engineering  of  this  impor¬ 
tant  pha^e  of  its  business.  It  has  turned  to  scien¬ 
tific  engineering  and  accounting  in  these  two 
phases  of  its  business.  Now  it  is  time  that  the 
human  phase  receive  just  as  intelligent  treatment. 


Salvage  i^aper 


PAPFIK  is  a  numh<‘r  one  war  material  shortage 
because  over  700, 000  different  war  items 
are  wrapped,  packaged,  labelled,  tagged  or 
made  from  paper  or  container  hoard.  And  the 
I*acifi('  war,  now  that  it  is  speeding  up,  will  re- 
(piiia*  stiqxmdous  amounts  of  paper  and  hoard 
since  double  and  triple  packing  are  reejuired  for 
protection  against  weather  and  insects.  So  we  make 
these  suggestions  to  each  of  our  suhscrihers;  Share 
this  copy  with  fri(‘nds.  Unless  copies  are  kept  for 
binding,  put  this  magazine  into  paper  salvage.  And 
look  over  your  storeroom  to  get  waste  paper  of  any 
kind  to  put  into  paper  salvage. 


/  first  rule  of  fair  competition  is 

^tliat  comj>etitors  play  tlu^  game  hy  the 
same  set  of  rules.  The  basic  rule  of 
taxation  is  that  all  taxpayers  of  like  nature 
shall  be  taxed  uniformly.  The  nations  need 
for  revenue  to  meet  the  tremendous  cost  of 
tear  and  the  <  onstnntly  increasing  exjHmse  of 
government  dictates  that  no  source  of  revenue 
be  overlooked.  Yet  many  lines  of  private 
business  today  are  threatetied  with  extinction 
and  the  nation  is  losing  millions  of  dollars  of 
desperately  needed  tax  revenue  because  of  tax 
exemptions  and  other  special  privileges  arul 
favors  granted  to  rapidly  growing  groups  of 
competitors,  darry  the  process  to  its  logical 
conclusion  and  where  would  the  federal  and 
local  treasuries  secure  the  revenues  to  main¬ 
tain  the  legitimate  functions  of  government? 
There  is  only  one  answer.  It  would  have  to 
tax  remaining  taxpayers  more  heavily  or 
begin  taxing  now  privileged  groups.  If  pub¬ 
licly  owned  power  systems  were  taxed,  the 
main  argument  now  advanced  to  put  private 
enterprise  out  of  business  would  be  ended 
...  If  tax  exemption  is  not  tax  evasion,  it  is 
certainly  a  reprehensible  and  indefensible 
form  of  public  begging.  I  say  begging  be¬ 
cause  any  community  or  agency  asking  for 
tax  exemption  asks  the  rest  of  the  taxpayers 
of  the  nation  to  make  greater  contributions  so 
that  it  can  benefit  from  a  special  privilege. 
This  is  the  kind  of  rank  discrimination  pro¬ 
hibited  by  law  in  private  business.  W'e  in  the 
public  utility  business  want  no  special  privi¬ 
lege.  All  we  ask  is  fair  competition  with  all 
com])etitors  abiding  by  the  same  set  of  rules 
and  recognizing  the  same  kind  of  yardstick. 
With  sueli  rules  of  fair  play  applied  we  would 
hold  no  fears  for  the  future  of  private  enter¬ 
prise. — A.  S.  Cummins,  president,  California 
Oregon  Power  Company. 
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Back  to  the  Farms  Say  the  Engineers 

More  economical  lines,  expected  load  shifts,  better  operating 
occupy  NWEL&P  Engineering  and  Operating  Section  at  Spokane 


Rl  HAL  electrififalion.  present 
and  lnn<r-range  planning  for 
shifting  and  increasing  Ictads 
and  improved  operating  procedures 
were  the  major  headings  under  which 
the  Kngineering  and  Ojreration  Section 
of  the  Northwest  Electric  Light  & 
IN)wer  Assn,  discussed  a  multitude  of 
detail  at  the  annual  sectism  conference 
in  Spokane.  March  27  and  2o.  H.  M. 
Jones.  Idaho  Power  Co.,  chairman,  and 
H.  J.  Davidson.  Pacific  Power  Light 
Co.,  vice-chairman,  conducted  the  ses¬ 
sions  which  drew  60  electric  utility 
men  and  manufacturers'  and  johhers’ 
representatives.  It  was  explained  that 
only  4.5  of  these  delegates  came  from 
outside  the  trading  area  of  Spokane, 
and  that,  therefore,  the  conference  was 
one  which  did  not  need  special  permis¬ 
sion  from  the  Wartime  Committee  on 
(conventions.  All  section  meetings  of 
the  association  since  Pearl  Harhor 
have  been  thus  streamlined,  since  it 
v\as  felt  that  large  meetings  were  not 
appropriate  during  wartime. 

In  the  rural  electrification  discussion 
led  hy  I.  A.  Purton.  I  tah  Power  & 
Light  Co.,  an  aggressive  resumption  of 
rural  line  construction  was  seen,  look¬ 
ing  forward  to  eventual  complete  cov¬ 
erage  of  service  territories  on  an  area 
basis.  Ways  of  lowering  costs  were 
sought,  and  among  suggestions  hrousht 
forward  were  increasing  span  length 
using  high-strength  conductors  of  steel 
or  steel  core  aluminum,  lighter  poles, 
vertical  mounting  of  circuits  without 
arms,  increased  primary  voltages,  and 
more  efficient  construction  methods, 
.‘^ome  companies  had  found  a  saving  in 
overhead  costs  from  contracting  rural 
line  construction. 

I  he  caution  was  throvMi  out  that  rev¬ 
enue  estimates  on  new  lines  had  been 
low  in  the  past,  and  that  in  some  cases 
it  had  proved  false  economv  to  build 
light  lines  and  tlum  find  it  necessary, 
in  a  few  years,  to  rebuild  on  account 
of  increasing  loads  from  added  farm 
uses. 

In  the  session  on  present  and  long- 
range  planning  conducted  hv  O.  I.,. 
LeFever.  Northwestern  Klectrjc  Co.,  the 
delegates  told  of  attempting  to  fore¬ 
cast  load  growth,  hut  admitted  there 
was  doubt  as  to  how  much  of  this  was 
forecasting  and  how  much  was  “‘grop¬ 
ing  .  It  was  noted  that  considerable 
Army  camp,  shipyard,  and  other  war 
industrial  loads  would  he  lost  and  that 


Left  to  right,  from  top:  O.  L.  LeFever, 
Northwestern  Electric;  A.  L.  Pollard, 
Puget  Sound  Power,  George  Boring, 
G-E  Supply;  C.  P.  Osborne,  PGE; 
T.  A.  Purton,  Utah  Power;  E.  H.  Col¬ 
lins,  Washington  Water  Power;  R.  J. 
Davidson,  Pacific  Power  &  Light;  M.  T. 
Crawford,  Puget  Sound  Power  &  Light 


a  return  to  normal  habits  of  workino 
daytimes  and  sleeping  nights  would 
change  the  character  of  load  curves. 

Average  estimates  of  load  growth  ex¬ 
pected  after  the  war  fell  somewhere  be¬ 
tween  5  and  7'  v  annual  increase  com- ' 
pounded,  meaning  a  doubling  of  load 
in  from  10  to  15  years.  Forecasting 
was  being  done  in  conjunction  witli 
sales  departments,  with  the  engineers 
attempting  to  gauge  the  effect  of  pros- 
pectiv'e  growth  on  company  systems. 
Among  the  factors  involved  in  the  re¬ 
vamping  of  systems  to  take  care  of 
load  growths  ex})lored  hv  the  group 
were  increasing  distribution  system 
voltages,  increasing  the  k»ad  on  exist¬ 
ing  apparatus,  controlling  water  heat¬ 
ing  by  carrier  current,  and  installation 
of  firimary  networks. 

The  situation  with  respect  to  poles 
for  the  immeeliate  and  long-range  fu¬ 
ture  was  forecast  b\  A.  1).  Decker. 
B.  j.  ('.arnev  &  (]o..  Spokane.  Chief 
reason  for  the  present  shortage  cen¬ 
tered  around  manpower  problems,  but 
a  measure  of  relief  could  be  expected 
after  this  year's  production.  Decker 
stated.  I 

J  he  [irospect  of  using  rural  power 
lines  for  carrier  telephone  service  to 
farms  in  cooperation  with  Bell  tele¬ 
phone  system  was  discussed  hrieflv 
with  the  power  companies  indicating  a 
willingness  to  cooperate  in  this  de- 
velo|)ment. 

In  a  discussion  led  hv  H.  11.  School- 
field.  Pacific  Power  il.  Light  Fo..  manv 
ways  of  improving  operating  proce¬ 
dures  were  brought  out.  Improved  tie¬ 
line  control,  telemetering,  and  better 
communication  between  systems  bv 
carrier  current  had  been  responsible 
for  increasing  efllciency  in  o|)eratin2  ' 
the  Northwest  power  pool,  according 
to  M.  L.  Blair,  the  )X’ashington  ^ater 
Power  Fo.  Installations  of  these  equip¬ 
ments  had  not  been  completed  by  aD 
pool  members  as  yet.  but  were  be¬ 
ing  completed  as  fast  as  apparatus  was 
being  made  available. 

I  se  for  “walkie-talkie"  radio  com¬ 
munication  between  crews  and  mem¬ 
bers  of  crews  strung  out  in  construc¬ 
tion  and  maintenance  work  was  sew 
by  F.  L.  Miller.  Northwestern  Electric 
(k)..  as  a  means  of  saving  time  on  sud 
jobs.  Such  eipiipment  might  also  b* 
used  as  an  adjunct  to  present  mobik 
radio  sets  used  in  dispatching  and 
trouble  shooting.  In  a  discussion  m 
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RMEL  Starts  Redesign  Plan 

Wiring,  appliances,  lighting  on  first  day  of 
program;  special  utility  problems  on  second 


tire  pr«)teiti<»n  for  transmission  lines 
through  hriisliy  eountry.  it  was  hrought 
out  that  l*ora\  appeared  to  he  a  ehea|) 
and  effective  vegetation  killer. 

The  wearing  out  of  automotive 
equipment  was  proving  a  prohlem. 
There  is  a  tendency  toward  standard¬ 
ization  of  make  and  model  of  line 
trucks  and  their  ecpiipment.  with  sev¬ 
eral  companies  using  specially  designed 
bodies.  Pole  digging  and  pole  raising 
mechanical  equipment  mounted  on 
trucks  is  finding  more  general  accept¬ 
ance  and  hulldozers  are  being  used 
effectively  for  clearing  rights  of  way 
and  building  roads  along  them. 

The  proposed  rev  ision  of  the  Na¬ 
tional  Electrical  Code  was  highlighted 
bv  M.  T.  Crawford.  Puget  Sound 
Power  &  Eight  Co.,  and  memher  of  the 
electric  light  and  power  group  of  the 
Electrical  Committee,  fhe  great  need 
for  revision  this  vear  to  get  caught  up 
on  the  interim  changes  since  the  1040 
code  was  stressed. 

Accident  prevention  standards  were 
discussed,  bringing  out  the  need  for 
protective  devices  for  ll-kv.  and  14- 
kv.  lines.  s(t  that  these  lines  need  not 
be  killed  when  linemen  are  reipiired 
to  climb  up  through  them  to  reach 
transmission  lines  ahove.  Non-hreak- 
able  glass  for  eyeglasses  was  being  pro¬ 
moted  among  its  workers  hv  North¬ 
western  Electric  ('.o..  with  the  company 
paying  one-half  the  cost  of  such  glasses. 

The  growing  use  of  electric  welders 
on  farms  was  semi  as  a  jiotenlial 
trouble  maker  in  the  matter  of  vidtagi*'* 
regulation  on  lightly  loaded  rural 
lines.  Some  companies  had  experi¬ 
enced  a  burning  out  of  4-kva.  trans¬ 
formers  from  this  ojieration. 

'Salter  .''initli.  I’acific  district  en<:incer, 
(,eneral  Klei  trii-  ( :«i..  <iave  an  illustrated  talk 
on  Recent  l)ci  elopnients  in  the  Electrical 
Industry  at  the  I, us  Aiifrcles  K\IKA  dinner 
on  April  18.  Me  told  of  his  findings  durin*; 
a  recent  trip  to  Schenectady,  inchuliiifr  data 
on  new  insulations,  plastics,  steels  and  sili¬ 
cones  which  will  he  available  iiostwar.  'I'hc 
G-E  Melody  Men  (|uartet  and  the  film,  l.et 
I  s  See  were  other  profrram  attractions. 


THF]  Rocky  Mountain  Electrical 
League’s  spring  conference  in 
Denver.  April  19-20,  under  leadership 
of  its  new  president.  F.  F.  McCam- 
mon.  and  its  new  manager,  Ralph  B. 
Huhhard.  emphasized  (  1 )  adequate 
wiring  as  a  fimdameiital  to  successful 
all-iudustrv  performance  and  ( 2 )  the 
urgency  for  utilities  management  to 
put  its  house  in  order  with  |)laimed 
policies  to  fit  the  postwar  pattern. 

J.  E.  Loiseau,  president  of  Public 
Service  Co.  of  Colorado.  })rincipal 
speaker  at  the  April  19  all-industry 
luncheon,  sutntned  up  RMKl.,  objec¬ 
tives  and  responsibilities  suecinetlv : 
"It's  the  end  product  that  counts." 
identifying  the  ultimate  eousumer  of 
electricity  as  [lossessor  of  the  ‘’end 
product"  a  refrigerator,  laundry 
ecpiipmenl.  lighting  system  or  indus¬ 
trial  machine.  If  the  “end  product"  is 
good,  credit  is  due  to  the  eollahora- 
tive  efforts  of  all  industry  factors  from 
hcgimiing  to  end;  if  the  ’‘end  prod¬ 
uct"  is  had.  the  entire  industry  is  at 
fault  and  no  huckpassing  to  the 
manufacturer,  contractor,  dealer,  serv¬ 
iceman  or  utility  company  as  the 
sacrificial  goat. 

d  he  first  day  of  conference  was 
dedicated  to  consideration  of  Ade¬ 
quate  iring.  Sales  and  Promotion. 
Manufaeturers.  Contractors.  Retailers. 
Engineering  and  Aeeoimting  divisions’ 
[irohlems.  I  he  second  dav.  iitilitv  man¬ 
agers  concerned  themselves  with  their 
specialized  headaches,  to  the  exclu¬ 
sion  of  all  other  business. 

A  remedv  for  miieh  of  the  indus¬ 
try's  difficulty  was  recommended  by 
R.  F.  Johnson.  Sturgeon  Electric  Co.. 
Denver,  who  pointed  out  the  need  for 


additions  of  Architects  and  Electrical 
Inspectors  sections  to  supplement  pres¬ 
ent  RMFl.  machinery.  Such  a  set-up, 
he  said,  would  incorporate  adequacy 
and  safety  into  construction  from 
drawing  hoard  to  physical  completion 
of  any  structure.  The  present  position 
of  the  electrical  contractor,  he  stressed, 
is  “behind  the  eight  hall” — with  com¬ 
petition  forcing  his  hid  down  to  the 
lowest  possible  figure,  while  demand 
is  made  for  superlative  power  per¬ 
formance  with  safety  factors  right. 
J  he  same  situation  prevails  in  recon¬ 
struction  and  rewiring  designs. 

Ray  Jones,  chairman  of  the  Retail¬ 
ers  Division,  “viewed  with  alarm”  the 
rumored  installation  by  building  con¬ 
tractors  of  all  kitchen  and  laundrv 
equipment  as  part  of  their  postwar 
program  and  foresaw  a  diminishing 
dealer  field  of  operations,  rather  than 
the  bright  prospect  which  should  ac¬ 
company  the  eventual  lifting  of  the 
ban  on  materials  which  go  into  the 
manufacture  of  electrical  accessories. 
He  also  took  a  gloomy  view  of  tax-free 
merchandising  cooperative  competi¬ 
tion.  submitting  facts  and  figures  to 
holster  his  thesis. 

Harold  T.  Rankin,  reporting  for  the 
Sales  and  Promotion  Section,  of  which 
he  is  chairman,  sounded  a  warning 
that  lighting  loads  and  merchandis¬ 
ing  prosperity  will  come  only  to  those 
who  cultivate  them  by  alert  promo¬ 
tion.  He  cited  that  the  brownout  in 
Denver  "is  being  lifted  slowly.”  de¬ 
spite  the  government  restrictions  being 
lifted  on  unnecessary  lighting  in  the 
Roekv  Mountain  States,  that  some  in¬ 
dividuals  and  business  establishments 
find  thev  can  “’do  without”  and  pro- 


From  left:  H.  H.  Schoolfield,  Pacific  Power  &  Light;  Eureka,  Mont.;  Berkeley  Snow,  NWEL&P  Assn,  exec- 
H.  McCullough,  owner.  Tobacco  River  Power  Co.,  utive  secretary;  Cecil  Kirk,  Montana  Power  Company 
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to  do  <0.  He  l>e!ieves  this  condi¬ 
tion  may  be  an  index  tf»  a  postwar 
psychology  applying,  possibly,  to  mer¬ 
chandise  and  will  need  vig<»rous  sales¬ 
manship  to  disj>el  the  public’s  apathy. 
Rankin  also  warned  that  service  staffs 
must  make  intensive  studv  of  new  de¬ 
vices  develof)ed  during  the  war,  if  the 
buying  public  is  to  accept  permanently 
these  improvements.  “We  must  pre¬ 
pare  for  the  improvements  that  will 
mean  exp«'rt'  and  advanced  servicing,” 
he  said. 

Tlie  utility  managers,  April  2f),  had 
no  trouble  agreeing  that  a  “bottle- 


m’ck”  to  first-class  service  exist<-d  in 
shortages  of  small  transformers,  me¬ 
tres,  poles,  hardware,  crrrssarms,  c<tp- 
p(‘r  and  manpower.  I  hey  were  further 
agn-ed  that  nothing  cmrld  be  done 
about  it — much  less  run  new  lines  in 
rural  areas  where  loarl  devehtpment 
would  be  subject  to  \igorous  promo- 
timial  activities.  Definitr-  jtlans  were 
made  to  pool  all  information  concr-rn- 
ing  labor  union  contrarts  and  crtri'irdi- 
date  such  knowledge  in  the  light  of 
WPB  and  other  federal  bureau  regula¬ 
tions. 

Probablv  the  most  urgent  situation 


calling  for  solution  in  the  Colorado  | 
region  is  a  utilization  of  great  power 
sources  to  be  provided  by  completion 
in  1046,  of  the  (Colorado-Big  Thomp! 
son  projec  t.  *l\«‘senl  plans  call  for  an 
all-r)Ut  encemragernent  of  industrv 
into  the  ar«*a. 

Strangely,  the  same  problems  that 
|)lague  private  utility  management  af-  f 
flict  communities  in  which  munici¬ 
pally  ctwned  [)ower  plants  operate, 
MendM*rship  in  the  league  now  in- 
eludes  executives  representing  seven 
municipals,  with  one  of  them  on  the 
RMKL  exc'cutive  committee. 


Three  Inspector  Chapters  Talk  Code 

Rocky  Mountain,  Utah  and  Montana  lAEI  groups  review  proposed 
changes  and  hear  subjects  pertinent  to  wiring  safety  in  days  to  come 


Bl(i  issues  have  to  he  settled  in 
small  meetings  these  days.  War¬ 
time  travel  restrictions  require 
that.  Yet  the  issues  for  which  the 
meetings  are  called  need  tc»  he  sf*lved. 
For  instance,  the  National  Klectrical 
Code  is  hadly  in  need  of  revision.  Five 
years  have  elapsed  since  its  last  re¬ 
vision.  It  was  not  considered  entirely 
satisfaetorv  even  in  1940  at  that  re¬ 
vision.  partieularlv  as  regarrls  its  wire 
tables. 

'I'he  war  has  pul  great  strain  on  the 
Code.  So  have  new  developments  in 
lighting,  electronics,  infrared,  machine 
tools,  explosive  suhstances  and  gases, 
and  insulation  for  wire.  These  have 
outdistanced  the  Code.  War  necessity 
on  the  other  hand  ha.s  cut  the  (>ode 
down  to  an  irreducible  safety  factor. 
Resumption  of  construction  should  not 
start  ahead  of  a  revised  Code  to  fit 
modern  practice  and  materials.  For 
this  reason  a  meeting  of  the  Klectrical 
(Committee,  NFBA,  to  revise  the  ("ode 
has  been  regarded  as  highly  essential. 
But  (JDT  has  not  given  permission  for 


the  proposed  meeting,  May  14.  in 
(iliicago. 

In  lieu  of  the  F'.lectrical  Committee 
meeting,  it  has  been  proposed  that  the 
Kmergenev  Committee  of  the  Electrical 
(%»mrnittee  meet  and  pass  u|)on  the 
pro[)osed  revisions  officially  submitted. 
T<)  precheck  the  opinion  from  the  field 
<»f  practical  inspection,  meetings  such 
as  these  held  last  month  by  the  Hockv 
Mountain,  1,’tali  and  Montana  cha|)ters 
of  the  International  Association  of 
Klectrical  Inspectors,  declared  Victor 
H.  Tousley,  field  engineer.  National 
Fire  Protection  Assn.,  secretary  of 
lAEI  and  of  the  Klectrical  (Committee, 
are  esjK'cially  valuable.  A  good  pro¬ 
portion  of  each  meeting  was  devoted  to 
discussing  with  inspectors  the  pro¬ 
posed  (^xle  revisions  and  sounding  out 
their  opinions  on  controversial  points. 

The  three  meetings  were  held:  April 
6-7  at  Denver,  for  the  Rocky  Moun¬ 
tain  ( Chapter ;  April  10,  at  Salt  Kake 
(]ity,  the  Ftah  Chapter;  and  at  (ireat 
Falls,  April  13-14,  the  Montana  Chap¬ 
ter.  Outside  speakers  were  few  and 


those  s|)oke  on  pertinent  topics.  There 
was  no  entertainment.  These  were  com¬ 
pact,  intensive  technical  and  business 
meetings.  Yet  each  had  interesting  dif¬ 
ferences,  even  on  the  same  tfspics.  The 
similarity  was  in  the  presentation  of 
some  of  the  nusre  important  Code 
changes,  inanv  of  them  controversial 
for  review  and  discussion  and  expres¬ 
sion  of  opinion.  This  was  <lone  at 
each  of  the  meetings  by  Victor  Touslev. 

Korkv  Mountain  (ihapler 

The  Denver  meeting,  presided  over 
by  V.  1).  Markham,  city  electrical  in¬ 
spector,  Colorado  Springs,  chairman  of 
the  chapter,  began  with  a  review  of 
the  past  year’s  work  by  V.  C.  Moulton, 
chapter  secretary-treasurer.  Tribute 
was  paid  to  the  founder  of  the  chapter, 
the  late  and  beloved  L<‘e  A.  Barley, 
who  had  been  present  at  the  last  an¬ 
nual  meeting.  Beside  the  Code  dis¬ 
cussion,  which  will  he  covered  later 
for  all  three  meetings,  the  program 
was  desigrred  to  give  inspectors  ami 
industry  members  present  a  glimpse  | 


Joe  Wright,  at  left,  explains  electronics.  Center:  Chair¬ 
man  V.  D.  Markham  talks  to  Leo  Kelsey  of  Cheyenne.  In 
background  are  Vic  Moulton,  James  Mahan,  Victor  Tousley. 


Right:  Next  to  Mahan  is  Ed  Curran,  then  D.  G.  Mulligan,  I 
newly  elected  chairman,  Harold  Rankin,  who  took  care  ot: 
all  arrangements,  and  Merriweather,  at  league  luncheon; 
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of  things  to  come  in  electrical  e<juip- 

menl-  i  i  i 

Electronics  was  discussed  tiy  J.  1. 

Vl^right,  street  lighting  engineer.  Pub¬ 
lic  Service  (io.  of  (Colorado.  He  out¬ 
lined  the  basic  fundamentals,  demon¬ 
strating  with  a  cathode  oscilloscope, 
and  gave  a  simple  explanation  of  bow 
television  works.  Inspectors  felt  that 
jiuch  knowledge  will  become  imjiortant 
and  that  the  (iode  will  have  to  recog¬ 
nize  many  factors  involved  in  elec¬ 
tronic  applications. 

John  Ford,  district  manager.  Electri¬ 
cal  Products  Consolidated,  gave  a 
thorough  explanation  of  high-voltage 
lighting  and  pointed  to  its  possible  fu¬ 
ture  applications.  Because  facilities  to 
manufacture  tubes  in  cpiantity  are 
limited  among  sign  manufacturers,  he 
said  that  the  field  of  packaged  cold 
cathode  lighting  making  by  such  com¬ 
panies  as  his  own  would  he  limited  hut 
that  tailor-made  jobs,  with  tubing  to 
conform  to  architectural  features, 
would  he  their  field.  Such  jobs  would 
always  he  high  priced  and  not  mass 
produced.  He  also  discussed  safety 
features  undergoing  improvement  in 
transformer  and  terminal  design. 

Ben  Farrah,  Denver  city  electrical 
inspector,  chairman  of  the  Denver 
Code  school,  told  of  its  operation  and 
the  resulting  benefits  received  from  it. 
George  R.  Hubbard,  Boulder  electrical 
inspector,  spoke  of  electrical  fires  and 
accidents,  urging  all  to  report  such  to 
the  lAEI  in  order  that  full  data  can 
he  compiled  and  causes  ascertained 
and  eliminated. 

Andy  Riddle,  manager  of  research. 
Colorado  Fuel  &  Iron  (io..  addressed 
the  evening  session,  jiredicting  that 
new  develojnnents  in  electronics  and 
other  facilities  would  |)rovide  exjian- 
sion  and  postwar  jobs  for  the  area. 

Ralph  Johnson,  Sturgeon  Electric 
Co.,  Denver,  speaking  on  inade(|uate 
installation,  said  that  the  burden  of 
providing  aileipiacy  was  now  placed  on 
inspectors  umler  the  1040  Code.  He 
also  explained  the  reason  (reactance  i 
for  the  1940  wire  tables,  showing  that 
this  was  something  that  should  be 
reckoned  in  design  of  an  installation. 
He  urged  that  wiring  be  really  de¬ 
signed,  not  left  to  the  minimum  of  the 

Two  Johnsons,  Ralph  and  Les,  af  Denver 


Officers  of  fhe  Utah  chapter:  Ray  Powell,  Harold  Morr,  chairman,  C.  E.  Grant 
and  D.  J.  Wolters,  past  chairman,  now  secretary-treasurer  succeeding  Grant 


(.ode  and  the  pressure  of  inexperienced 
and  unethical  competitive  contractors, 
which  put  the  inspector  on  the  spot  to 
police  adequaev. 

James  S.  Mahan,  consultant.  Chi¬ 
cago,  and  chairman  of  the  lAEI  mem¬ 
bership  committee,  spoke  on  increasing 
membership  and  the  coming  impor¬ 
tance  of  the  inspector  in  jiostwar  times. 
.As  representative  for  the  Type-S  fuse 
manufacturers  he  also  discussed  the 
availability  of  such  fuses  and  the  prob¬ 
able  return  in  the  Code  of  the  man¬ 
datory  reijuirement. 

Lester  B.  Johnson,  General  Electric 
Co..  Salt  Lake  ('ity,  exhibited  the  new 
slimline  lamp  and  discussed  both  ap¬ 
plication  and  installation.  He  told  of 
the  prevailing  thought  in  the  develop¬ 
ment  of  fool-proof  sockets  and  the 
hope  that  a  standard  will  soon  be  es¬ 
tablished  and  approved  by  Under- 
WTiters.  Also  discussed  was  the  voltage 
limitation  for  interior  lighting.  At  the 
suggested  limit  of  600  volts,  slimline 
lamps,  takitig  a  700-volt  starting  cur¬ 
rent,  could  not  be  installed  in  homes 
where  many  applications  would  be  de¬ 
sired. 

Officers  elected  for  the  chapter  at  the 
conclusion  of  the  meeting  were  1).  G. 
Mulligan,  engineer.  Mountain  States 
Inspection  Bureau,  chairman;  Leo  Kel¬ 
sey,  Cheyenne  city  electrical  inspector, 
first  vice-chairman;  C.arl  Simon,  prin¬ 
cipal  insj)ector,  .Area  Engineers,  Den¬ 
ver,  second  vice-chairman;  V.  C.  Moul¬ 
ton.  Mountain  States  Inspection  Bu¬ 
reau.  secretary-treasurer,  and  for  the 
executive  committee,  past  chairman  V. 
1).  Markham.  Colorado  Springs  city 
inspector;  (ieorge  Hubbard.  Boulder 
city  inspector;  T.  P.  Treadwell,  fire 
chief.  Fort  Collins;  E.  P.  Hodges,  me¬ 
ter  department.  Public  Service  Co.  of 
(]olo. ;  Harvey  Christenson,  Rapid  City, 
S.  I).,  city  electrical  inspector;  Austin 
Dunham,  Anaconda  Wire  &  Cable  Co., 


Denver;  Harold  Vaughn.  Denver;  Tom 
Makey,  IBEW,  Colorado  Springs;  R. 
K.  Foulk,  meter  dej)artment.  Home  Gas 
&  Electric  Co.,  (ireeley;  and  Ralph 
J*»hnson.  Sturgeon  Electric,  Denver. 

Utah  Uhapter 

Compacted  into  a  one-dav  session, 
the  I  tah  (Chapter  meeting  had  less  time 
for  discussing  the  changes  proposed 
for  the  Code.  With  a  tight  program 
and  many  speakers,  messages  of  in¬ 
dustry-wide  interest  were  presented  to 
the  large  attendance  from  the  industry- 
present  at  this  meeting,  both  during  the 
day  and  at  the  evening  dinner  spon¬ 
sored  by  the  Electrical  League  of  Utah. 
1).  J.  Wolters,  Salt  Lake  City  chief 
electrical  inspector,  chairman  of  the 
chapter,  presided  at  the  day  meetings, 
and  Ora  H.  Barlow,  president  of  the 
league  at  the  dinner,  turning  over  to 
J.  A.  Kahn,  venerable  General  Electric 
.'Supply  Co.  manager,  the  toastmaster- 
ship  of  the  latter. 

William  L.  Gaffney,  Tacoma  city  in¬ 
spector  and  secretary-treasurer  of  the 
Northwestern  Section.  lAEI.  brought 
both  a  message  from  Harry  Hilpert, 
Seattle  state  ins|)ector,  section  presi¬ 
dent,  and  one  of  his  own.  After  telling 
of  the  status  of  the  section,  he  ex¬ 
pressed  for  his  membership  disappoint¬ 
ment  and  protest  that  the  scheduled 
meeting  of  the  Electrical  Committee, 
NTTA.  May  14,  to  revise  the  National 
Tdectrical  Code,  had  been  cancelled  be¬ 
cause  of  the  wartime  travel  ban.  Be¬ 
cause  of  great  changes  in  equipment, 
new  materials  and  developments  and 
also  because  the  1940  Code  has  be¬ 
come  a  “hodge-podge  of  amendments 
and  addenda”  in  the  five  years  since 
it  was  approved,  cities,  which  depend 
upon  the  Code  for  the  basis  of  their 
own  ordinances,  badly  need  a  more  up- 
to-date  instrument.  Nor  was  he  in  favor 
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At  Salt  Lake  City:  Lett — W.  L.  Gaffney,  H.  G.  Ufer  and  Fleming  and  Kimball  Vance,  contractor.  At  right — Victor 
J.  Hyde  Stayner.  Center — Maurice  Dussenberry,  A.  E.  Tousley,  secretary  lAEI,  Chicago;  W.  L.  GafFney,  Tacoma  I 


of  a  small  firoup.  the  emergency  com¬ 
mittee  of  the  Electrical  Committee, 
jrassing  on  these  changes  xvithoul  a 
more  democratic  representation  from 
all  the  industry. 

H.  C.  I  fer.  Western  superintendent. 
I  riderwriters'  Laboratories.  Inc..  Los 
Angeles,  cleared  up  distinctly  the 
sometimes  confused  fields  of  xvork  of 
the  Hoard  of  Fire  I  riderwriters  and  of 
I  riderwriters'  Laboratories.  Then  he 
told  hovN  standards  are  set  u|)  and  how 
to  check  whether  equipment  is  listed 
for  the  specific  application  desired. 
Most  criticism  <»f  I  riderwriters"  labeled 
eijuiprnent.  he  said,  when  traced  down. 
re\eal.»  wrong  use  or  selection  of 
erpiipment  of  improper  rating. 

Chairman  W Olters  commented  on 
the  recent  passage  of  a  sales  control 
ordinance  in  Salt  Lake  City,  announc¬ 
ing  that  lists  of  approxed  appliances 
would  he  maintained  at  his  office  for 
guidance  of  all  local  dealers  in  selec¬ 
tion  of  approyed  equipment  for  sale. 

To  satisfx  the  growing  interest  in 
tubular  cold  cathode  lighting.  Tom 
Young,  manager.  ^  oung  Sign  Co.,  told 
the  historx  of  neon  signs  and  recent 
deyelopments  for  interior  lighting  with 
improved  fluorescent  tubing.  Salt  Lake 
City  area  was  fortunate,  he  .‘^aid.  that 
it  had  had  no  diinout  or  brownout  for. 
in  areas  which  had  such  restrictions, 
signs  had  deteriorated  hadlv  and  be¬ 
come  unsafe. 

John  Longden.  branch  manager. 


Westinghouse  Electric  Supply  Co., 
turned  his  topic.  Jobbers'  Problems. 
into  Jobbers'  Opportunities,  reviewing 
the  many  fields  for  expansion  in  elec¬ 
trification  after  the  war.  M.  A.  Strand, 
contractor,  who  was  to  have  spoken, 
could  not  he  present. 

J.  Hvde  Stavner.  jrast  jjresident  of 
the  sectmn  ami  chairmatt  of  the  lAEI 
committee  on  “Eliirrination  of  Inade- 
rpiate  W  iring  itr  the  Postwar  IVriod". 
I  tall  Power  Light  Co.,  read  the  coni- 
rnittrjt'  paper  to  the  chapter.  The  paper 
received  w  i<fi*spread  commendation. 
Touslev  told  the  groiq).  and  several  re- 
(juests  have  hr'en  made  to  reprint  it 
and  give  it  wide  circulaticm.  (It  ap- 
p(*ared  in  full  as  part  2  of  the  Januarv 
191.T.  \ews-Hulletin  of  lAEl.i 

\.  E.  Fleming,  senior  electrical  engi¬ 
neer.  Headipiarters.  Ninth  Service 
Command.  Salt  Lak«‘  (iitv.  gave  an  un¬ 
usual  rc'port  on  a  thorough  stmlv  he 
has  made  of  the  hazards  from  p(tssihlc 
static  electric  spark  ignition  the  highlv 
explosive  anaesthetic  gases  in  hospital 
operating  rooms,  lie  also  told  of  means 
used  to  intercouple  everv  jiiece  of 
equipment  and  everv  person  with  a 
grounder  grid  to  drain  off  such  static 
efi'ctricitv .  Surprising  statement  he 
made  was  that  a  nurse  walking  across 
the  operating  ro^un  builds  up  a  static 
p(»tential  of  1.000  volts.  He  also  de¬ 
tailed  other  explosive  hazards  which 
must  h('  rendered  as  safe  as  possible. 

The  remainder  of  the  afternoon  was 


devoted  to  a  review  of  the  proposed 
Code  changes,  given  by  Tousley.  At 
the  election  of  officers  for  the  chapter, 
concluding  the  meeting.  Harold  S 
M  orr.  Hoard  (tf  Eire  I  nderwriters  ofi 
the  Pacific,  was  elected  chairman;  Rav 
Powell,  superintendent,  light  and 
power.  City  of  Nejihi.  first  vice-chair¬ 
man:  C.  F.  Crant.  I  tab  Power  &  Light 
Co.,  second  vice-chairman  ffornierlv 
secretarv  •  :  and  I).  J.  Vi  < liters,  the  re¬ 
tiring  chairman,  secretary-treasurer. 

First  speaker  on  the  evening  pro¬ 
gram  was  Mavor  Earl  J.  Clade  of  Salt 
Lake  City,  who  paid  high  tribute  to  the 
electrical  industry,  commended  the  citv 
inspector  and  his  work,  spoke  enthu- 
siasticallv  of  the  new  sales  control  ordi¬ 
nance  just  passed  arid  urged  its  vvhole- 
heartful  support  by  all  the  industry.  ' 
\  ictor  Touslev  also  talked,  outlining 
the  need  for  Code  revision  and  cora- 
metiding  Stavner  for  the  work  of  his 
r-ommitt<*e  on  postwar  wiring  adeijuacy. 

j.  F.  McAllister.  I  tab  Power  & 
Light  residential  sales  manager,  took  a 
diffeiamt  approach  to  the  adequate  wir- 
ing  story.  All  the  big  opportunities 
which  are  prophesied  for  jiostwar  sales 
in  electrical  eipiipment.  he  said,  will 
oidy  become  real  if  action  is  taken. 
Cood  times,  he  said,  are  not  fixed  as 
to  immensity  or  time.  They  have  to  be 
made  bv  action.  Since  the  wire  in¬ 
stalled  in  a  house  is  the  supply  line  to 
serve  what  the  industry  wants  to  sell 
action  must  be  taken  to  make  that  sup- 


Mon+ana  Chapter:  Left — Secretary  James  Clune  and  act¬ 
ing  chairman  Ralph  Grant.  Center — Terry  W.  Hatveldt, 


Billings,  and  R.  H.  Jones,  Montana  Power.  Right — H.  K. 
Dickinson  and  Cecil  Kirk,  Montana  Power,  arrangements 
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plv  line  amj)le.  He  then  told  of  many 
things  being  done  now  t(»  prepare  the 
bankers  to  lend  enough  money  for  ade¬ 
quate  wiring  and  the  builders  to  in¬ 
stall  it. 

Walter  Smith.  (General  Klectrie  (io.. 
San  Francisco,  told  of  some  of  the  re¬ 
markable  develo|)ments  during  the  war 
which  will  find  postwar  a|»plications  in 
nianv  wa\s.  His  talk  will  later  be  pub¬ 
lished  in  full  in  Electkic Ai.  West. 

Moiitanu  ('.htipler 

With  a  |)rogram  having  few  speakers 
and  thus  more  time  for  (iode  change 
discussion,  the  Montana  Chapter  held 
its  Friday  evening  and  Saturday  all- 
dav  sessions  in  the  kitchen  auditorium 
of  Montana  Power  (d)..  at  Great  Falls. 
Bruce  Shavere.  Lewistowii  HKA  inspec¬ 
tor.  chairman  t>f  the  chapter  was  un¬ 
able  to  be  present  and  Halph  (>rant. 
Havre  citv  ins|)ector  and  |)ast  chair¬ 


a  new  topic  at  (>reat  Falls.  He  told  of 
the  uses,  benefits  and  installation 
methods  for  both  underlloor  duct  and 
for  the  cellular  stetd  or  Q-lloor.  which 
provides  such  ample  facilities  for  run- 
idng  and  changing  electrical  circuits 
in  a  building.  This  he  illustrated  by 
lantern  slides. 

At  the  eoncinsion  (»f  the  Montana 
meeting,  the  officers  for  the  ensuing 
year  were  elected.  They  are;  (ie<irge 
Hlend.  electrical  inspector.  Army  Air 
Base.  Great  Falls,  chairman;  K.  F. 
(Chrysler,  city  engineer.  Hillings,  viee- 
ehairman:  Ralph  (irant.  Havre  city 
ins|)eetor.  second  vice-chairman;  and 
James  Glune.  Ghinook  Electric  (]<».. 
Ghinook.  Mont.,  secretary-treasurer. 

(lode  (Ihiiiijses 

The  onlv  chance  there  will  be  to  <lis- 
euss  the  Gode  changes  beitig  proposed, 
preprinted  in  the  I  \FI  News-Hulletin 


New  officers  of  Montana  chapter:  Terry  Hatveldt  representing  K.  L.  Chrysler 
of  Billings,  George  Blend,  chairman,  Ralph  Grant  and  James  Clune,  secretary 


man.  presided  ov  er  both  dav  s  sessions. 

L.  Gaffnev.  secretary.  Northwest¬ 
ern  Section,  addressed  the  group  much 
as  he  had  the  \  tah  Ghapter.  adding  the 
admonition  that  everyone  in  the  indus¬ 
try  having  anything  to  do  with  wire 
and  wiring  -contractors,  journeymen, 
inspectors,  wholesalers  and  utilitv  en¬ 
gineers — should  belong,  tie  told  of  in¬ 
stances  where  knowledge  gained  in 
such  meetings  would  have  saved  time, 
expense,  pn'vented  wrong  usages  and 
eliminated  «langer. 

H.  (,.  (  for.  I  !iderw  liters'  Falxtra- 
tories.  likewise  spoke  along  the  same 
lines  as  he  luul  in  Salt  Lake  (atv.  re¬ 
ported  in  the  foregoing.  James  S. 
Mahan.  Gliicago.  again  spoke  of  Type- 
5  fuses  and  of  membership  as  he  had 
at  the  Henver  meeting.  And  \V.  A. 
Cyr.  associate  editor.  Feectkicae 
^EST.  provided  this  meeting,  as  he  had 
both  the  Denver  and  Salt  Fake  dinner 
meetings,  with  comedy  relief  bv  ex¬ 
ploding  the  “dream  home’’  gadgets 
promised  for  the  future. 

Fester  H.  Johnson,  (General  Electric 
Co.,  Salt  I  ake  (nty.  however,  presented 


as  part  2  of  the  March  19-F5  issue,  said 
Tousley,  will  be  at  chapter  meetings.  If 
the  Electrical  Gcmnnittee  can  meet  it 
will  do  so  before  any  section  meetings 
and  there  is  doubt  that  any  section 
meetings  caii  he  held  at  all.  Therefore, 
he  submitted  many  of  the  more  impor¬ 
tant  changes  to  the  opinions  of  these 
chapters  in  order  to  ascertain  the  ac- 
eeptabilitv  of  them  to  the  industry  . 

Among  the  more  important  or  radi- 
eal  ('ode  changes  discussed  were  the 
following; 

Article  210  Hranch  Gircuits.  Prac¬ 
tically  rewritten,  ('olor  code  elimi¬ 
nated.  ('ommon  neutral  back  in  I  this 
was  protested  again  as  being  imprac¬ 
tical  to  inspect  I .  “Gontinuous  load" 
out.  Show'  wiiuhtw  lighting  on  either 
200  watt  per  lineal  foot  or  I’o  amj). 
|)er  outlet.  Range  feeders  can  use 
smaller  neutral.  (This  was  protested  if 
the  neutral  should  be  any  smaller  than 
No.  B.  I  Type-S  fuses  to  be  mandatory  . 

Article  300 — Entirely  new  with  a 
new  article  310  which  proposes  the 
elimination  of  sizes  8  and  10  and  sub¬ 
stitution  of  sizes  7  and  9,  with  current 


carrying  capacities  of  4.5  and  30  amp. 
respectively  to  better  fit  switch  and 
fuse  ratings.  Also  elimination  of  many 
types  of  wire  insulation  and  standardi¬ 
zation  on  tvpe  R  and  RH  for  larger 
sizes,  with  better  heat  resistance  and 
carrying  capacities  to  fit  former  prac¬ 
tice  in  1937  Gode  tables.  Insulation  on 
\o.  14  wire  cut  to  3/64  in.  to  reduce 
eo!iduit  cross-section  fill.  Removal  of 
the  .50G  fill  permission  in  existing 
buildings. 

Article  370  Outlet  Boxes.  New  por¬ 
tions  in  373. 

Article  410  Gombines  410  and  420. 
rewritten  and  not  fully  ajvproved  but 
submitted  for  consivleration.  Govers 
terminals  for  fluorescent  -  -  both  hot 
and  cold  cathode  or  high  voltagu.  and 
recpiires  automatic  disconnect  (»f  live 
parts  upon  removal  of  tubes  or  lamps 
or  on  f)j)ening  of  enclosures.  Also  limits 
voltage  in  dwelling  »)ccupancies  to  600 
volts.  (This  was  cpiestioned  because 
under  it  the  new  long  thin  lam))s  which 
-^tart  on  700  volts  wctuld  be  banned 
from  residential  use.  I 

Xrlicle  4-50  Transformers.  Rewrit¬ 
ten.  especially  the  section  on  auto- 
transformers. 

Article  500  Hazardous  Locations. 
Rewritten  in  extreme  detail,  with  sev¬ 
eral  classes  within  classes.  (  Felt  by  all 
groups  to  he  too  complex  and  invedved 
for  practi<  al  inspection.  I 

Article  600  Signs.  Revised. 

Article  630  Welding.  New  and  im- 
portatit. 

Two  other  items  were  also  <liscussed. 
In  Article  2.50.  the  new  |)roposals 
would  recpiire  multiple  grounding  of 
sv stems  feeding  stock  barns  because 
of  numerous  deaths  of  cattle,  where 
shorted  milking  machines,  due  to 
length  of  run  to  ground,  have  failed 
to  open  fuses  and  made  all  contacting 
metal  alive.  This  multiple  grounding  is 
being  jvrotested  by  the  IHEW^  as  viola¬ 
tion  of  !)asic  safety  principle  hut  Tous¬ 
ley  said  that  reality  forced  a  conclu- 
si(tn  that  such  grounding  |)rocedure  in 
this  case  was  a  necessity. 

The  other  petint  was  that  use  of  a 
short  cord  and  plug  receptacle  from  a 
lluorescent  fixture  to  an  outlet  W(  )uld 
be  })rohibited  In  the  rewritten  para¬ 
graph  4125.  This  would  jvrevent  quick 
replacement  of  the  entire  fixture  in  in¬ 
dustrial  plants  as  a  (piick  means  of 
maintaining  lighting  units  over  indus¬ 
trial  operations. 

As  Lester  Johnson  commented  to  the 
I  tah  (diapter  at  the  close  of  Tousley  s 
discussion  of  (axle  changes,  the  pre¬ 
print  of  these  changes  should  provide 
chapter  meetings  with  food  for  discus- 
si(tn  for  many  a  meeting  and  the  ojvin- 
ions  derived  from  such  discussions 
should  be  relaved  back  to  the  Electri¬ 
cal  ('ommittee  to  aid  it  to  fashion  a 
more  practical  and  imvre  perfect  Na¬ 
tional  Electrical  Gode. 
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REA  TAX  REDUCTION 
ARGUED  IN  COLORADO 

The  hottest  potato  in  Colorado's 
legislative  hopjx'r  turned  out  to  be 
House  Bill  697,  sponsored  by  five 
representatives  whose  rancher-farmer 
backgrounds  placed  them  in  full  ac¬ 
cord  with  REA  objectives. 

The  measure  was  known  as  the  REA 
Tax  Hill  and  was  drawn  to  provide  as¬ 
sessments  bv  the  State  Tax  Commission 
on  a  basis  of  50%  of  annual  gross  rev¬ 
enues.  Amendment  in  the  House 
boosted  the  tax  base  to  100%  of  gross 
annual  levenues.  which  would  reduce 
to  about  25^^  of  taxes  paid  by  private 
utilities  the  amount  levied  against 
Colorado  REA  affiliates.  No  organized 
resistance  was  apparent  and  the  bill, 
under  powerful  co-op  benediction, 
passed  the  House.  The  state  senate  got 
it  nearly  ten  days  before  the  assembly’s 
April  6  adjournment,  and  it  went  to 
the  corporations  committee  for  process¬ 
ing;  it  was  still  there  April  2,  twenty- 
four  hours  before  the  deadline  estab¬ 
lished  for  consideration  of  bills  on 
third  reading. 

Senator  A.  H.  Twining  (Dem.)  made 
formal  demand  that  the  REA  bill  be 
reported  out  of  committee,  warning 
that  he  would  put  the  issue  to  a  test 
vote  the  following  day  if  nothing  hap- 
fiened.  He  was  as  good  as  his  word. 
During  debate  on  Senator  Twining’s 
motion  to  blast  the  bill  out  of  commit¬ 
tee,  party  lines  were  ruptured  and  bit¬ 
ter  invectives  were  hurled.  The  storm, 
however,  did  not  break  until  after 
Senator  Robert  G.  Bosw'orth  (Rep.), 
chairman  of  the  corporation  commit¬ 
tee.  gave  a  well-considered  report: 

H.  H.  697,  he  said,  offered  no  justifi¬ 
cation  for  a  reduction  in  REA  tax 
rates ;  its  passage  would  be  a  detri¬ 
ment,  rather  than  advantage  to  the 
areas  affected,  since  county,  school  and 
road  revenues  would  be  impaired 
through  loss  of  taxes;  the  act  was 
vague  and  inconsistent;  provided  no 
sound  method  to  determine  where  a 
distribution  system  begins  or  ends;  of¬ 
fered  no  claim  that  poles,  wires,  insu¬ 
lators  or  lines  serving  RF^A  consumers 
are  different  or  cost  more  than  those 
used  by  private  electric  utilities; 
frankly  admitted  that  the  purpose  of 
the  act  was  to  tax  rural  electric  asso¬ 
ciations  on  a  different  basis  than  that 
used  in  taxing  private  utilitfes.  “The 
committee  feels.”  Senator  Bosworth 
concluded,  “that  the  bill  is  unconstitu¬ 
tional.  since  the  law  provides  that  all 
taxes  shall  be  uniform  on  the  same 
class  of  subjects.” 


Promptly,  Senator  Averill  Johnson 
(Dem.),  supporting  Twining,  asserted, 
“Private  utilities  have  failed  in  their 
duty  to  rural  communities.”  and  that, 
because  the  electric  cooperatives  sought 
to  remedy  this  failure,  they  were  en¬ 
titled  to  tax  relief.  His  democratic  col¬ 
league,  .Senator  Curtis  Ritchie,  re¬ 
sponded  with  heat:  “Farmers  are  al¬ 
ready  more  subsidized  than  any  other 
group.”  From  the  Republican  side  rose 
Senator  Arthur  Laws  with  the  declara¬ 
tion  that  the  bill  was  “vicious  and  cal¬ 
culated  to  develop  the  greatest  holding 
corporation  the  world  has  ever  seen.’’ 
.Senator  Charles  Murphy  (  Rep.i  called 
Laws  a  liar  and  was.  in  turn,  named. 
No  blows  w'ere  struck  due.  probably, 
to  the  diplomatic  efforts  of  the  ser- 
geant-at-arms. 

The  vote,  finally  taken,  was  17  for 
and  16  against  consideration  of  H.B. 
697.  It  died  for  the  duration  of  the 
assembly  only. 

Statehouse  rumors  predict  that  the 
REA  tax  bill  will  be  a  pfditical  issue 
at  the  next  election. 

Army,  Navy  Step  In  to 
Avert  IBEW  Strike 

Strike  of  nearly  4.000  AFL  elec¬ 
trical  workers  on  the  Pacific  Gas  and 
Electric  Co.  system  was  halted  tem¬ 
porarily  last  month,  following  inter¬ 
vention  by  the  Army  and  Navy.  Fail¬ 
ing  settlement  of  a  wage  dispute  be¬ 
fore  the  Regional  War  Labor  Board. 
(EWest  April,  p.  103)  the  union  had 
scheduled  a  walkout  in  nine  company 
divisions  on  April  19,  but  agreed  to  a 
30-day  truce. 

Gene  L.  Green,  WEB  disputes  direc¬ 
tor  in  San  Francisco,  had  warned 
IBEW  officials  of  the  “irreparable  and 
adverse  effect”  a  strike  would  have 
upon  war  production  and  had  pointed 
out  that  the  walkout  would  come  dur¬ 
ing  the  United  Nations  Peace  Confer¬ 
ence.  causing  embarrassment  to  the 
government. 

The  dispute  went  to  WEB  last  fall 
and  union  mend>ers  reportedly  have 
objected  to  delays  in  settlement.  The 
board  has  stated  that  the  union  itself 
forced  delays  by  injecting  new  issues 
and  holding  up  brief  filings. 

•  As  A  Tribute  to  the  late  President 
Roosevelt,  Interior  Secretary  Harold  L. 
Ickes  has  named  the  151-mile  lake 
formed  by  Grand  Coulee  Dam  “Frank¬ 
lin  D.  Roosevelt  Lake.*’  The  lake 
stretches  from  north  central  Washing¬ 
ton  to  a  point  just  across  the  Canadian 
border. 
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USBR  PLANS  POSTWAR 
PLANT  EXPANSION 


Generating  capacity  of  Existing  or 
proposed  hydroelectric  plants  owned 
or  operated  by  the  Interior  Depart¬ 
ment’s  Reclamation  Bureau  in  17  West¬ 
ern  states  would  be  quadrupled  to  9,. 
324,000  kw.  under  a  postwar  program 
prepared  by  the  bureau,  involving  415 
projects  estimated  to  cost  $4,792,000,- 
()00  at  1940  price  levels. 

Existing  reclamation  power  plants, 
totaling  2.440, 0(K)  kw.,  would  be  in- 
creased  to  .5.052,000  kw.  by  installa¬ 
tions  of  additional  units.  An  addi¬ 
tional  4.271,720  kw.  would  be  installed 
in  plants  now  under  study,  Commis¬ 
sioner  Harry  W.  Bashore  told  the 
House  Irrigation  and  Reclamation 
Committee  as  it  conducted  hearings  on 
a  bill  aimed  at  making  reclamation! 
farms  available  to  war  veterans. 

The  415  proposed  “inventory”  proj¬ 
ects  include  21  authorized  plants  and 
51  new  power  stations  under  study. 
New  power  stations  would  be  installed 
in  Arizona,  California,  Idaho,  Mon¬ 
tana,  Nebraska,  Nevada,  New  Mexico. 
Oregon,  South  Dakota,  Utah,  Wash¬ 
ington  and  Wyoming.  Already  author¬ 
ized  plants  w  ould  be  installed  in  aD 
these  and  Texas  and  North  Dakota  as 
well.  Plants  range  in  size  from  a  GOO- 
kw’.  station  in  South  Dakota  to  the  pro¬ 
posed  7.50,000-kw.  plant  at  the  Kanab 
Creek  site  in  Arizona. 

Capacity  under  study  for  the  Far 
Western  states  but  not  yet  authorized 
is  as  follows:  Arizona.  1,877.200  kw. 
in  five  plants;  California,  627,400  kw. 
in  eleven  plants;  Colorado,  574,000 
kw.  in  four  plants;  Idaho,  138.620  kw. 
in  five  plants;  Montana.  31,400  kw.  in 
tw’o  plants;  Nevada,  16,000  kw.  in  two 
plants;  New  Mexico,  102,400  kw.  in 
four  plants;  Oregon,  7.800  kw.  in  two 
plants;  Utah,  124,700  kw.  in  four 
plants;  Washington,  622,000  kw.  in 
one  jdant;  and  Wyoming,  75,000  kw. 
in  eight  plants. 

Testifying  for  the  same  bill.  Interior 
Secretarv  Ickes  told  the  committee  that  t 
Reclamation  had  progressed  from  early  ^ 
projects  which  were  small  and  often  . 
unrelated  to  a  point  at  which  “within  | 
a  few  months,  the  Bureau  of  Reclama-  = 
tion  will  have  complete  reports  on  the  - 
coordinated  development  of  15  river  ^ 
basins  throughout  the  West.”  f 


•  To  Replace  two  worn-out  genera- 
tors  at  its  Swan  Falls  power  plant,  f 
Idaho  Power  Co.  is  installing  two  new  j- 
850-kw.  machines.  Work  is  scheduled  | 
for  completion  this  spring.  ' 
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With  a  Westinghouse  Full  Line  Franchise  you 
always  hold  a  winning  hand! 

Such  a  grand  run  of  “picture  cards”  doesn’t 
just  “happen”!  Into  it  has  gone  years  of  market 
study,  home  economics  research,  plus  the  ex¬ 
perience  gained  in  building  30  million  pre-war 
electric  home  appliances. 

Retailers  with  a  Westinghouse  Full  Line  Fran¬ 
chise  have  a  partner  that  backs  them  up  all  the 
way.  Millions  of  national  advertising  messages 
as  well  as  strong  local  promotions  all  focus  on 
one  well-known  brand  name.  And  the  fine  per¬ 
formance  of  one  product  helping  to  sell  another 
— means  greater  dollar  sales  per  customer. 


Ask  your  Westinghouse  Distributor  for  the 
complete  story  of  the  Full  Line  Franchise.  It 
shows  you  how  to  eliminate  the  “gamble”  from 
your  postwar  appliance  selling. 

WESTINGHOUSE  ELECTRIC  &  MFG.  CO; 

Pfairfi ia  25  Cr>M<...Ofl>cai  EvarywWv 
APPLIANCE  DIVISION  •  MANSFIELD,  OHIO 

30  MILLION  PRE-WAR 

Wfestindiouse 

ELECTRIC  HOJWE^— ^  APPLIANCES 

'  YOUR  PROMISE  OF  STILL  FINER  ONES  TO  COME 


TUNE  IN  JOHN  CHARLES  THOMAS,  SUNDAY,  2:30  EWT.,  NBC.  •  HEAR  TED  MALONE,  MON.  TUES.  WED.  EVENINGS,  BLUE  NETWORK 
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News  99 


Jave  to  fiive  priority  to  juitdic  and  coopera¬ 
tive  purchasers  and  assist  tliein  in  accinirinfi 
distribution  systems.  It  could  stipulate  re¬ 
sale  provisions  in  wholesale  jiower  contracts 
and  would  he  recpiired  to  (Mihlish  rate  sched- 
—  or  appropriate  to  ])rovide 
s  and  outlets  for  electric 
and  to  enconrat'e  the  widest  possible 
ic  enerfiy.”  Kate  schedules 
...  to  the  recoverv  of 
!)•'  and  transmitt  in':  such 
inclndiiif:  api)ropriate  re¬ 
fer  maintenance  and  upkeep  .  . 


ules  “necessary 
adequate  market 

energy  t- . 

use  of  electrr 
“shall  have  regard 
the  costs  of  generat 
electric  energy. 

serves  f . . 

and  for  amortization. 

Net  profits,  after  operating  costs,  financing 
costs  and  a  contingency  fund  not  to  exceed 
107c  per  year,  woidd  go  into  the  I'.  .S. 
Treasury. 

The  authority  would  be  authorized  to  issue 
revenue  bonds  all  charges  of  which  would  be 
payable  only  from  authority  revenues  and 
which  woulil  not  be  guaranteed  by  the  I  .  .S. 
Necessary  api)ropriations  by  Congress  are 
authorizeil. 

The  authority  wiuild  be  reipiired  to  make 
payments  in  lieu  of  real  or  personal  property 
taxes  on  any  electric  >ystem  or  otbi-r  ac¬ 
quired  property,  to  make  payment-  in  lieu 
of  business,  franchise  and  other  similar  state 
and  local  taxes  allocable  to  any  electric  <lis- 
tribution  or  related  facilities  acipiired  and 
operated  by  it.  and  to  make  |)ayments  in 
lieu  of  taxes  whenever  it  found  that  the  tax 
revenues  of  any  state,  county,  district  or 
other  taxing  unit  “have  been  substantiallv 
affected  by  acquisition  of  real  or  t»ersonal 
property  or  any  interest  therein  .  .  This 
latter  requirement  would  a|)|)ly  only  when 
such  tax  loss  had  not  been  offset  “by  gains 
derived  by  that  (taxing  I  unit  from  the  o|)er- 
ations  of  the  cor|)oration  .  .  T  hese  pay¬ 
ments  in  lieu  of  taxes  would  be  erpial  to  the 
average  amount  of  taxes  paid  on  the  pro|)- 
erty  concerned  during  the  last  three  years  it 
was  privately  owned  before  it  was  acapiired 
by  the  authority. 


OVERHEAD  ELECTRIC  TROLLEYS  CAN 
NOW  BE  FULLY  RUBBER  INSULATED 

—To  Eliminate  Shock  Hazards  &  Accidents 


By  means  of  the  new  rubber-insulated  TRAC  TROLY  System  exposed 
overhead  conductors  on  all  standard  types  of  electric  cranes,  hoists, 
monorails,  traveling  tools  can  be  totally  enclosed.  With  each  trolley 
'  wire  fully  encased  in  a  rubber  sheath  there  is  no 
possibility  of  any  person  or  any  material  coming  in 
wM®  contact  with  "live”  currents.  In  consequence  injuries, 
partial  or  total  disability,  production  tie-ups  and  acci- 
dent  risks  are  materially  reduced.  Installation  and 
maintenance  costs  are  at  a  minimum. 

WR/TE  roDAy 

fOR  fULl  DETAILS  -  BULLETIN  701 
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Survey  May  Bring  Larger 
Utility  Franchise  Tax 

To  (leterminp  how  much  electric  cur¬ 
rent  metered  to  private  lumies  in  Cali¬ 
fornia  is  used  for  “power"  as  distinct 
from  lightiii}!  purp<»ses.  the  League  <tf 
California  (Cities  plans  a  state-wide  in¬ 
vestigation  which  may  result  in  a 
larger  utility  franchise  tax  return  to 
cities. 

Itilities  producing  electric  current 
now  pay  as  franchise  tax  to  municipali¬ 
ties  2  of  gross  receipts  from  "‘power" 
sold.  None  of  the  current  going  to  pri¬ 
vate  homes  is  taxable  since  it  is  classi¬ 
fied  as  "light”  current,  the  League 
pointed  out. 
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Above  view  shows  the  Insulated 
TRAC  Conductor  and  the  Traveling 
Collector  TROLY.  Positive  six  tooth 
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FORT  PECK  POWER  RATE 
CONFIRMED  BY  FPC 


"It  sure  is 
HANDY- 

to  have  ALL  kinds 
in  One  Catalog!” 


Contract  between  the  Bureau  of  Rec¬ 
lamation  and  Montana-Dakota  Utilities 
Co.  for  sale  of  Fort  Peck  power  to  the 
power  company  has  been  approved  by 
FPC,  which  at  the  same  time  confirmed 
I  SBR  rate  schedules.  The  contract  is 
to  run  for  15  years. 

Under  terms  of  the  contract,  power 
company  lines  will  be  used  to  transmit 
power  from  Fort  Peck  to  irrigation 
and  REA  projects  in  the  Yellowstone 
and  Missouri  River  valleys,  and  the 
company  will  turn  over  to  Reclamation 
all  present  contracts  with  irrigation 
projects.  A  2.5-mill  rate  for  pumping 
power  during  irrigation  season  has 
been  established. 

The  company  will  get  an  undisclosed 
amount  of  power  for  distribution  to  its 
own  customers  and  has  agreed  to  pass 
on  to  these  customers  in  rate  reduc¬ 
tions  any  savings  realized  by  })urchase 
of  energy  from  the  federal  project. 

Delivery  of  the  power  will  he  made 
at  the  government's  Glendive,  Mont., 
substation.  A  140-mile,  110-kv.  line 
from  Fort  Peck  to  Glendive,  is  near¬ 
ing  completion  and  will  go  into  opera¬ 
tion  late  this  summer.  Power  will  he 
transmitted  by  the  company  from  Glen¬ 
dive  to  eastern  Montana  and  western 
North  Dakota  points  between  Wolf 
Point  and  Forsyth,  Mont.,  and  Stanley 
and  Hettinger,  j\.  I). 

I  Itimate  capacity  at  Fort  Peck  is 
105,000  kw.  One  ;l5,000-kw.  generat¬ 
ing  unit  is  in  operation  now  and  a 
second  unit  of  15,000  kw.  will  he  in¬ 
stalled  in  the  near  future.  The  contract 
with  the  power  company  calls  for  one 
rate  schedule  until  the  second  unit  is 
installed  and  a  second  schedule  after. 

Monthly  rate  for  power  <liirin{i  the  first 
period:  Demand  charge,  $0.75  per  kw.  of 
firm  power;  energy  charge,  3.5  mills  per 
kwh.  for  the  first  250  kwh.  of  firm  power 
and  3  mills  per  kwh.  for  all  additional;  min¬ 
imum  bill  $1  per  kw.  of  actual  maximum 
demand  but  not  less  than  $1  per  kw.  of  the 
firm  power  then  in  effect.  A  5%  discount  is 
allowed  on  the  demand  and  energy  charges 
when  delivery  is  at  33  kv.  or  higher. 

During  the  second  period  the  monthly 
power  rate  will  be:  Demand  charge,  $0,75 
per  kw,  of  30-minute  integrated  maximum 
demand  as  defined  in  the  contract;  energy 
charge  of  3.5  mills  per  kwh.  for  the  first  250 
hours  use  of  the  maximum  rate  of  delivery 
and  3  mills  per  kwh.  for  all  additional. 

Firm  power  is  to  be  available  to  wholesale 
power  customers  of  the  United  States  for 
iieht  and  power  service  supplied  through 
one  meter  at  one  point  of  delivery.  Monthly- 
rate:  Demand  charge,  $0.75  per  kw.  of  bill¬ 
ing  demand;  energy  charge,  0.35c  per  kwh. 
for  the  first  250  kwh.  of  billing  demand, 
0.30c  per  kwh.  for  all  additional.  Minimum 
monthly  bill.  $1  per  kw.  of  contract  demand 
and  a  5%  discount  on  demand  and  energy 
charges  is  provided,  if  delivery  is  made  at 
transmission  voltage  of  33  kv.  or  higher. 

Dump  power  rate  is  2.5  mills  per  kwh. 
Commercial  service  is  to  be  available  in 
Fort  Peck,  Mont.,  at  2c  per  kwh. 


TIPS  TOOLS 

are  designed  for 

SIMPLICITY 

SAFETY 

SERVICE 


For  any  good  Straight 
or  Parallel  Connector, 
see  the  COMPLETE  line 

These  illustrations  can  only  suggest 
the  wide  variety  in  the  Penn-Union 
Catalog  ...  a  complete  line  of 
Bolted  Straight  Connectors  and 
Reducers  .  .  .  Screw  type  .  .  .  Split 
Sleeve  type  .  .  .  Shrink  fit  .  .  . 
Universal  Parallel  Clamps  .  .  .  E-Z 
Cormectors  that  take  a  wide  range 
of  conductor  sizes. 


A.  B.  Chance  Company  Engineers 
and  Field  Demonstrators  are  hard  to 
please  when  it  comes  to  the  designing 
of  Tips  Hot  Line  Tools.  They  demand 
the  ultimate  in  simplicity  of  operation, 
safety  and  service-ability. 

This  method  for  -w’orking  on  three 
phase  lines  is  an  example  of  the  re¬ 
sults  they  obtain.  It  is  one  of  the  saf¬ 
est,  most  efficient  means  yet  devised 
for  moving  and  holding  live  conduc¬ 
tors  at  a  safe  distance  while  defective 
cross  arms,  broken  insulators  or  dam¬ 
aged  poles  are  replaced.  In  fact,  this 
method  has  defied  improvement  for 
several  years. 

By  combining  the  practical  experi¬ 
ences  of  our  field  men  and  the  skill  of 
our  design  and  testing  engineers  with 
the  many  suggestions  received  from 
our  customers  in  the  field,  Tips  Tools 
have  been  developed  to  handle  prac¬ 
tically  every  kind  of  line  repair  work 
without  interrupting  service.  The  re¬ 
sult  is  that  most  maintenance  jobs  can 
be  done  “hot”  with  Tips  Tools  quicker 
and  easier  than  they  can  be  done  “cold.” 
There  is  no  loss  of  revenue,  no  dis¬ 
gruntled  customers,  no  time  wasted  in 
obtaining  clearances,  grounding,  etc., 
and  the  men  who  do  the  work  are 
actually  safer  than  they  would  be  work¬ 
ing  on  a  supposedly  “cold”  line,  risking 
the  possibilities  of  unexpected  current 
surges. 


Also  .  .  .  the  most  complete  line  of 
Service  Connectors,  Tee  Connect¬ 
ors,  Cable  Taps  .  .  .  Elbow  and 
Cross  Connectors  .  .  .  Bus  Sup¬ 
ports,  Clamps,  Spacers  .  .  .  Ground¬ 
ing  Clamps,  Terminal  Lugs. 


KENNETH  ANDERSON  CO 

334  East  4th  St.,  Los  Angeles 


NORTHWESTERN  AGENCIES 

2411  First  Ave.,  Seattle,  Washington 


F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francsico 
Penn-Union  Electric  Corp.,  Erie,  Pa, 
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"What’s  cookin’”  for  Frigidaire  Dealers  .  •  •  i 
Frigidaire’s  Home  Economics  Department? 


The  answer  is  —  Plenty  I  And  the  hundreds  of  research  projects 
in  Frigidaire’s  Home  Economics  Department  all  boil  down  to  three 
vital  objectives— 

Wartime  Homemaker  Aids,  such  as  the  popular  booklets,  “War¬ 
time  Suggestions”  and  “101  Refrigerator  Helps,”  more  than  11 
million  copies  of  which  have  been  printed  .  .  .  the  Frigidaire- 
General  Motors  film,  “How  to  Get  the  Most  Out  of  Your 
Refrigerator,”  already  seen  by  more  than  a  million  persons. 

Better  Products  ...  as  Frigidaire  Home  Economists  work  with 
Frigidaire  Engineers  to  develop  better  anJ  better  Frigidaire  refriger¬ 
ators,  ranges,  home  freezers,  other  home  appliances. 

Easier  Sales— the  result  of  ever-better  products,  and  of  such 
aaivities  as; 

•  Constantly  experimenting  to  make  Frigidaire  products  even  more 
useful.  For  example,  the  frozen-food  research  conducted  by  Frigid- 
lite  Home  Economists  for  many  years. 


Look  to  Frigidaire 
for  Leadership 
in...  HOME  ECONOMICS! 


•  Bringing  this  valuable  information  to  users  through  instructic,.-. 
booklets,  advertising,  magazine  and  newspaper  articles,  meetings. 

•  Helping  to  maintain  Frigidaire  prestige  in  the  home  appliance 
field.  In  the  past  12  months,  scores  of  home  economists,  food 
editors,  and  other  leaders  in  nutrition  have  visited  Frigidaire’s  Home 
Economics  Department.  Numerous  magazine  and  newspaper  articles 
based  on  these  visios  have  been  printed,  helping  to  keep  Frigidaire 
in  the  public  mind  as  the  authority  in  the  home  appliance  field. 

Leadership  creates  leadership.  Frigidaire’s  leadership  in  Home 
Economics  Research  is  resulting  in  much-appreciated  homemaker 
aids  now,  and  in  better  products  for  Frigidaire  Dealers  to  sell  more 
easily  in  the  future.  This  is  one  more  reason  why  Frigidaire  Dealers 
will  continue  to  enjoy  .  .  .  Leadership  in  Selling! 

BUY  AND  KEEP  MORE  WAR  BONDS  I 


IW  Bmtlma  _ 

FRIGIDAIRE 

hWmPnJmUm  Dlvl»iO«  Of 

GENERAL  MOTORS 


•AVTON  I.  OHIO  •  IIASIOI  It.  ONTARIO 

Pemtetkme  htMen  et 

RCniKKRATOM  •  RANOU  •  WATRR  MfATtRS 
HOMi  PRIlZiRS  •  ICR  CREAM  CAMMETS 
COMMERCIAL  RRERMERArtON  •  AM  CONMTIONSRS 
ERVERAOE,  MILK.  AND  WATER  COOLERS;) 


t 


102  News 


Electrical  West  Vol.  94,  No  5 


MALLORY 

CAPACITORS 


THE  I W  I  MAN 
WITH  A  WISE  PLAN 

tinotM  t/Uu 


MAUORY 

CAPACITORS 


ctf 

Sturdy  and  strong,  built 
to  give  good  service  for  a 
long  time,  Mallory  Capaci¬ 
tors  last. 


ttnc  StMdevuUfedf 

• 

So  you  can  meef  any  ca¬ 
pacitor  requirements,  for 
round  or  square  types,  with 
less  stock  oti  your  shelves. 


are  listed  in  the  IWI  Blue 
Catalog,  to  make  selection 
and  purchase  easy  for  you. 
Send  for  a  catalog  today 


huuuttton  and  imRa 


INSULATION  &  WIRES,  INC. 


savsf  2127  PINE  STREET  •  ST.  LOUIS,  MO. 


WASHINGTON  HIGH  COURT 
UPHOLDS  PUD  BOND  ISSUE 

III  a  six  to  llin-i*  ilccision  give^ 
Ajiril  9.  the  Wasliiiifrt(,ii  State  Supreitip 
I  (lourt  upheld  OkanogiaM  County  Pk’D 
in  its  jiroposal  to  issue  S2. 702.000  in 
revenue  lionds  to  purchase  projiertiej 
of  Washiiifrton  Water  l^ower  Co. 
in  the  district.  The  court  aflirmed  a 
I  Whatcom  County  court  decision  of  last 
I  January,  which  dismissed  an  action 
hroiifrht  hy  the  jiower  company  and 
other  Okanofran  County  taxpayers  to 
(‘11  join  the  IM  1)  from  issuing:  bonds  in 
excess  of  the  $2,227.5^1  valuation 
placed  on  the  properly  during  con¬ 
demnation  |)roc(*edings.  j 

I  KfT(*cl  of  the  decision,  which  was 
written  h\  Justice  A.  Ifohinson.  was  to 
ride  that,  after  judgment  of  award  hasi 
heen  made  and  entered,  a  1*1  I)  cannot* 
he  enjoined  from  issuing  hoiids.  or 
using  the  proceeds  of  honds  issued,  in 
excess  of  the  amounts  authorized  bv 
district  resolution  upon  wliich  the  con¬ 
demnation  suit  was  commeiurd. 

A  motion  made  hy  the  ])ower  com- 
panv  to  strike  from  the  opinion  a  pro¬ 
vision  imniediatelv  completing  the  pur- 
chase.  was  continued  liy  the  state  court 
for  a  w('ek.  The  rom[)anv  was  said  to 
he  considering  appeal  to  the  I  .  S.  Su- . 
|irenie  Court. 

PUD  Starts  Condemnation 
Suit  in  Stevens  County  I 

.'Elevens  County  (  Wash.  >  I *1' I)  last 
month  fill'd  eondemnation  proceedings ; 
against  Washington  Water  Power  Co. 
properties  in  the  county.  The  PUD 
commission  previously  had  voted  to  is¬ 
sue  .S2.(H)().()00  worth  of  revenue  bonds 
in  SI. 900  denomination  and  had 
nanii'd  Vt'.  S.  McCrea.  Jr.,  of  Tacoma 
as  engineer  and  Thomas  I.  Oakshottof 
Colville  as  attorney.  1 

Power  coni|)anv  riistoniers  in  the 
area  include  the  town  of  Colville,  with 
population  of  about  2.400.  the  townoi 
(diewelah.  1.500  ])opulation.  a  whole¬ 
sale  customer;  Spokaiie-Portland  Ce¬ 
ment  Co.  and  magnesite  operations. 

Properties  which  would  he  con¬ 
demned  include  the  C.henelah  trans¬ 
mission  line,  two  .55.000-volt  lines  ex¬ 
tending  north  to  Colville.  I*alnier  and 
Evans,  and  a  small  In  droeleclric  plant 
at  \I\ers  Falls. 

•  Pacific  (Uas  and  Ki.kctkk  Co.  wil 
construct  a  (lO-kv.  jirimary  transmis¬ 
sion  line  in  the  Challenge  area  of  BuMf 
Coimtv.  Calif.,  at  a  cost  of  SlOO.OOOto 
serve  lumher  mills,  it  was  announced 
reeenllv.  1  he  line  will  extend  from 
Bullards  l?ar  to  tlii'  Challi'iige  substa¬ 
tion.  where  eight  miles  of  11-kv.  line 
will  connect  with  tin*  mills. 
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CLARK  COUNTY  PUD  ASKS 
VALUATION  HEARINGS 

Conflenuialion  ])ro(co(lin<rs  afraiiist 
Clark  (l<»utit\.  Wash.,  proix'rlics  «)f 
Northwester II  Electric  anil  Pacific 
Power  ik  Eifrht  c(»m|»any  jiroperties 
were  filed  in  \  ancouver  superior  I'ourt 
laM  month  l)\  the  (dark  (lonnt\  PI  I). 
Similar  proceedinjis  against  Portland 
General  Electric  Eo.  were  started  last 
February, .  ( E.  W  kst.  March,  p.  9  El 

Since  Pacific  company  is  not  a 
Washington  corporation  the  company’s 
jietition  for  removal  ol  tin*  case  from 
state  to  federal  court  was  granted.  The 
case  will  he  heard  in  the  (  .  S.  District 
Court  at  Tacoma. 

In  the  petition  for  a  valuation  hear¬ 
ing.  PUD  Manager  Eeorge  Hihhert 
stated  that  the  district  wituld  not  ac¬ 
cept  either  the  Northwestern  or  Pacific 
properties  alone,  since  they  are  oper¬ 
ated  now  hy  Northwestern  as  an  inte¬ 
grated  system. 

Pointing  out  that  the  peojde  of  Clark 
Countv  never  have  had  the  opportunity 
of  voting  on  PUD  acipiisition  of  the 
properties.  T.  E.  Hoach.  vice-])resident 
and  general  manager  of  Northwestern 
Electric,  recalled  that  a  strong  vote  was 
recorded  in  the  countv  last  fall  against 
a  public  power  measure  on  the  state 
ballot  and  that  PUD  commissioners 
favoring  condemnation  were  defeated 
for  re-election  at  the  same  election. 

Sacramento  District  Files 
Appeal  for  Possession 

Sacramento  I  tility  District  last 
month  took  to  the  California  Superior 
Court  its  fight  for  possession  of  Pa¬ 
cific  Cas  and  Electric  Co.  properties 
within  its  houndaries.  In  its  appeal, 
the  district  asked  for  appointment  of  a 
receiver  to  supervise  and  coordinate 
severence  jirocedure. 

A  condemnation  judgment  was 
awarded  the  utility  district  last  Janu¬ 
ary  and  an  appeal  hy  P(»  and  E!  is  pend¬ 
ing  in  district  court.  (  EWkst,  Ain  il. 
p.  110). 

Spokesmen  for  the  district  stated 
that,  if  possession  is  granted  at  the 
hearing,  it  is  prepared  to  deposit  with 
the  court  the  entire  purchase  and  sev¬ 
erance  price  of  $11,632,000.  The  com¬ 
pany,  which  contends  that  the  valua¬ 
tion  is  too  low.  said  that  it  would  con¬ 
tinue  its  appeal. 

®  (Jfficials  of  Bonneville  Power  Ad¬ 
ministration  announced  last  week  that 
‘Construction  will  start  May  1  on  the 
Engene-Drain  jmwer  line  and  that  the 
line  will  he  completed  within  90  days. 
About  400  new  customers  in  southern 
hane  and  northern  Douglas  counties 
"ill  he  serv  ed  hv  the  new  line. 


ColiL  £kdjdc.  Qd, 

1510  South  Los  Angeles  Street 
PRospect  2068 

LOS  ANGELES  15,  CALIFORNIA 


POWER  PLANT  EQUIPMENT 

AIR  BREAK  SWITCHES 
MANUALLY  OPERATED 

AIR  BREAK  SWITCHES 
MOTOR  OPERATED 

DISCONNECTING  SWITCHES 

BUS  AND  CABLE  FITTINGS 

BUS  AND  CABLE  SUPPORTS 

FUSE  MOUNTINGS 

FUSES 

SWITCHBOARDS 
INDUCTION  RELAYS 

MARINE  EQUIPMENT 

SWITCHBOARDS 

ELECTRICAL  EQUIPMENT  RELAYS 

AIRPLANE  EQUIPMENT 

BOMB  RACKS 
SWITCH  HOUSINGS 
THROTTLE  SWITCHES 
LIMIT  SWITCHES 
OIL  FILLED  SWITCH  HOUSINGS 
SWITCHBOARDS 
RELAYS 


Pacific  Const  Representatives 

EICHER  <5,  BRATT 

Colman  Bldg.,  Seattle  4,  Washington  •  •  Eliot  2722 

EARL  S.  CONDON  COMPANY 
357  S.  HiU  St.,  Los  Angeles  13.  Calif.  •  •  MI.  2831 
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LIGHT  METALS  INDUSTRY 
VITAL  RAVER  STATES 


Interest  rate  of  less  than  one  per  cent; 
on  of  electric  plant  refund- 1 

ing  revenue  bonds  was  obtained  in 
mid-April  by  the  Los  Angeles  Depart¬ 
ment  of  Water  &  Power  from  Glore. 
Forgan  &  Go.  &  Associates,  of  Ne» 
York.  Lowest  interest  rate  in  the  de¬ 
partment's  history,  the  successful  bid 
was  lowest  of  four  submitted,  and 
ranging  from  0.9372  to  0.9841%. 

Proceeds  of  the  new  issue  will  be  ap¬ 
plied  to  retirement  of  .$7,940,000  of 
1940  and  $1,920,000  of  1941  refund¬ 
ing  power  bonds,  bearing  interest  at 
1*0  and  2'v .  Securities  of  the  old  is¬ 
sues  would  have  matured  from  1941* 
to  19.39,  wliile  the  new  issues  will  com¬ 
prise  maturities  starting  April  1,  1946. 
to  Aj)ril  1,  1959.  'I'he  refunding  will 
result  in  a  reduction  in  debt  service  to 
the  department  of  .$83.5,000,  of  which 
$668,000  will  be  accounted  for  bv 
lower  interest  cost  and  about  $167,000 
by  the  shorter  life  of  the  issue,  it  was 
reported. 


(ionlinued  full-s<-ah-  operation  of  Pa- 
eifif-  \<»rlhwesl  aluminum  plants 
urged  by  |{onne\ille  Power  Adniinis. 
Irator  Paul  j.  Ha\er  last  month,  in 
conittM-nling  on  tins  ap[»arent  lack  of  L 
*  al  umlerstanding  of  tin-  importance  of 
bringing  the  'I'routdale,  Ore.,  plant  up 
t<»  full  «-a[»a*-ity.  'I'he  light  metal  indus¬ 
try  is  of  vital  itnportan(-(*  not  only  to 
the  war  «-fTort  but  to  the  entire  eco¬ 
nomic  striK  ture  »»f  the  Pa«-i(ic  (.oast,  he 
slated,  and  warned  that  failure  to  sup¬ 
ply  manpower  for  two  i<ll(r  potlines  at 
Troulelale  would  alTect  negotiations  for 
development  of  other  industri(‘s  requir¬ 
ing  marq>o\\(‘r. 

In  .Marr-h  Haver  had  told  the  Sen-, 
ate’s  Small  Husiness  (Committee  that 
about  half  of  Ibmneville’s  revenues 
coimr  from  aluminum  load  and  that  dis¬ 
position  of  federally  owned  reduction 
plants  in  the  Pacific  Northwest  would 
have  a  serious  efTer-t  mi  the  power  pro¬ 
gram.  lb*  (*m|)hasi/ed  the  necessity  for 
indiK-ing  in*w  ojierators  to  enter  the 
aluminum  field  and  pointed  out  that 
this  could  be  achieved  by  careful  draft¬ 
ing  of  the  government’s  plans  for  dis¬ 
posing  of  existing  federal  plants. 

He  stat<*d  that  the  government  had 
destroyed  some  of  the  value  of  ib 
aluminum  holdings  by  financing  the 
Shipshaw  development  on  the  Saguenay 
Hiver  in  (Canada,  where,  he  said,  alum¬ 
inum  can  be  produced  to  undersell  U. 
S.  metal  in  world  markets  because  the 
plant  has  been  paid  for  by  II.  S.  funds. 


Low  Interest  Rate  Secured 
On  Los  Angeles  Bond  Issue 


Cat  Nov  2200443-2228210 
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Locks  out  deactivated,  flickering, 
blinking  lamps. 


Resets  automatically.  No  need  to 
touch  the  starter. 


Provides  new  economy  in  fluores¬ 
cent  lighting.  Prevents  overheat 
ing.  Increases  life  of  ballast.  Saves 
maintenance  and  power  costs. 


Life  of  starter  is  many  times  great 
er  than  that  of  average  lamp. 
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RED  PLASTIC  CAN 

STRONGER 


Higher  Dielectric  Strength 

Listed  and  Approved  by  Underwriters*  Lab.,  Inc. 
Certified  by  Electrical  Testing  Lab.  Spec.  6 
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SUSTAIXED  CONSTRUCTION  ACTIVITY 

One  Step  Toward  High  Level  Employment 


IN  the  34th  editorial  of  this  series,  it  was  pointed 
out  that  sustained  prosperity,  based  on  high  level 
employment,  was  a  major  postwar  goal  accepted 
by  government,  management  and  labor. 

That  editorial  developed  the  theme  that,  if  the  goal 
were  to  be  approached  without  undue  sacrifice  of  our 
essential  liberties,  we  must  forego  the  search  for 
magic  panaceas,  and  follow  the  harder  but  more 
promising  course  of  analyzing  step  by  step,  and  in¬ 
dustry  by  industry,  the  measures  that  might  contrib¬ 
ute  toward  the  end  sought. 

This  is  the  first  of  a  number  of  editorials  following 
such  a  particularized  approach.  It  will  examine  the 
role  of  the  construction  industry  in  forwarding  sus¬ 
tained  prosperity. 

iV  tCt  ☆ 

The  influence  of  construction  upon  the  general 
level  of  economic  activity  is  important  but  not  de¬ 
cisive.  The  claim  is  frequently  advanced  that  major 
fluctuations  of  the  business  cycle  might  be  ironed  out 
by  a  properly  devised  and  timed  public  works  pro¬ 
gram;  but  any  examination  of  the  relatively  modest 
contribution  of  construction  activities  to  total  national 
output  will  demonstrate  its  extravagance. 

In  the  twenty  years  from  1920  through  1939,  the 
value  of  new  construction  averaged  just  over 
of  the  gross  national  product.  If  we  add  repair  and 
maintenance  expenditures,  the  total  is  increased  to  a 
little  over  12%  of  the  gross  product.  But  approxi¬ 
mately  two  thirds  of  the  construction  of  this  period 
was  privately  initiated,  and  only  one  third  was  rep¬ 
resented  by  government  construction,  federal,  state 
and  local  combined.  To  expect  that  we  can  level  out 
the  peaks  and  valleys  of  our  whole  economy  through 
manipulating  the  4%  portion  that  is  represented  by 
government  construction  is  to  expect  a  very  small 
tail  to  wag  a  very  large  dog. 

In  fact,  the  record  of  construction  activity  in  the 
past  has  been  on  the  side  of  disequilibrium  rather 
than  stabilization.  In  boom  times  construction  activ¬ 
ity  has  climbed  to  relatively  higher  peaks  than  those 
reached  by  the  economy  as  a  whole;  in  depression 
periods  it  has  fallen  to  deeper  troughs.  Aside  from 
the  special  work  relief  program  of  the  depression 
thirties,  the  performance  of  public  construction  in 
this  respect  is  little  better  than  that  of  private.  New 


government  construction  mounted  with  the  general 
trend  of  the  boom  from  1921  to  1929,  thereby  adding 
its  weight  to  the  inflationary  trend. 

Instead,  then,  of  expecting  the  construction  indus¬ 
try  to  stabilize  our  whole  economy— a  task  clearly 
beyond  its  power— it  would  seem  appropriate  to  ask 
that  it  look  to  the  more  attainable  goal  of  leveling  out 
its  own  violent  fluctuations.  If  this  can  be  done,  many 
of  the  most  vexing  problems  of  the  construction  field 
and  of  its  sphere  of  influence  will  be  mitigated,  em¬ 
ployment  will  be  regularized  in  one  important  seg¬ 
ment  of  industry  where  the  past  record  has  been 
particularly  uneven,  and  one  aggravating  contribu¬ 
tion  to  general  business  instability  will  be  removed. 

The  achievement  of  these  highly  important,  if  lim¬ 
ited,  aims  will  require  the  thoughtful,  vigorous,  and 
concerted  cooperation  of  management  and  labor  in 
the  construction  industry,  of  a  variety  of  govern¬ 
mental  agencies,  and  of  those  who  direct  the  sources 
of  construction  credit.  Of  the  many  measures  that 
must  be  woven  into  an  ordered  program,  it  is  prac¬ 
ticable  here  to  present  only  the  broad  outline  of  those 
which  seem  to  offer  the  greatest  potential  usefulness. 

☆  fr  ☆ 

1.  Stabilization  implies  the  holding  of  a  balance  rather 
than  a  freezing  at  a  given  level.  No  rigid  formula  for  a 
most  desirable  level  of  construction  activity  is  possible 
or  desirable.  However,  it  may  be  accepted  as  a  reason¬ 
able  initial  premise,  that  we  could  sustain  in  the  future 
without  major  distortion  something  like  the  12%  ratio 
of  total  construction  to  gro.ss  national  product  that  has 
been  approximated  in  the  past.  If  it  is  to  serve  as  an  use¬ 
ful  reference  point,  such  a  generalized  premise  must  be 
subjected  to  constant  testing  both  nationally  and  lo¬ 
cally.  There  must  be  careful  and  continuous  scrutiny  for 
signs  of  demand  saturation,  cost  inflation,  and  labor 
shortages,  all  danger  signals  of  far  greater  reliability 
than  any  i>ercentage  formula. 

The  first  requisite  then  is  the  general  availability  of 
information  along  such  lines,  far  more  complete  and  cur¬ 
rent  than  has  hitherto  been  at  hand.  The  second  is  a 
general  will  to  hold  building  activity  at  a  level  as  high 
as  but  not  higher  than  we  probably  can  sustain.  Once 
this  principle  is  accepted,  the  problem  becomes  one  of 
marshalling  all  available  instrumentalities  to  forward  it 

2.  Public  construction,  although  too  small  to  exert  a 
decisive  influence  upon  economic  activity  as  a  whole,  can 


condition  construction  trends  to  a  major  degree.  If,  in 
the  decade  following  the ‘war,  government  construction 
approximates  its  1920  to  1940  average  of  one  third  of  all 
construction,  its  properly,  tim^  impact  could  do  much  to 
level  out  the  construction  cycle. 

To  do  this  most  effectively,  public  construction  should 
be  deferred  where  and  when  private  building  is  going 
forward  at  a  satisfactory  pace,  and  should  be  started  when 
and  where  private  activity  shows  undue  slack.  All  gov¬ 
ernment  construction  does  not  lend  itself  to  such  adjust¬ 
ment.  But  a  large  portion  of  it  could  be  held  up  for  the 
three  to  five  years  which,  upon  past  experience,  would 
provide  the  necessary  leeway  to  counteract  the  more 
violent  fluctuations  in  private  building. 

Such  a  program  presents  numerous  difficulties  both 
political  and  administrative.  None  should  be  insurmount¬ 
able,  and  the  results  promise  to  be  of  sufficient  moment 
to  justify  the  extraordinary  effort  that  would  be  required 
to  coordinate  federal,  state  and  local  government  pro¬ 
grams.  Here  is  an  excellent  forum  for  testing  whether  or 
not  government  economic  activity  can  be  made  to  sup¬ 
plement  rather  than  supplant  private  effort  to  serve  ends 
upon  which  all  ai'e  agreed. 

3.  Since  private  building,  postwar  as  in  the  past,  must 
supply  the  preponderant  share  of  construction  activity 
and  employment,  costs  will  continue  to  play  a  dominant 
role  in  determining  levels  of  operation.  Wartime  restric¬ 
tions  have  created  formidable  backlogs  of  deferred  de¬ 
mand  for  most  types  of  private,  and  for  many  of  public, 
construction.  Such  demand  is  so  great  that  it  almost  cer¬ 
tainly  will  provide  the  impetus  for  a  postwar  building 
boom  of  several  years  duration.  There  is  considerable 
doubt  that  in  the  beginning  our  building  trades,  dislo¬ 
cated  by  war  and  at  low  ebb,  can  organize  rapidly  enough 
to  carry’  their  share  of  the  anticipated  general  advance. 

However,  if  former  patterns  hold,  building  activity, 
after  a  lagging  start,  will  soar,  costs  will  mount,  and 
eventually  will,  saturate  effective  demand  with  resultant 
collapse.  That,  of  course,  is  pi’ecisely  the  sort  of  a  situation 
we  ai'e  seeking  to  avoid.  Crucial  to  this  end  is  the  pre¬ 
vention  of  rising  costs  or,  better  still,  the  reduction  of 
building  costs  from  present  swollen  levels. 

A  recent  study  by  technicians  of  the  War  Production 
Board  on  the  outlook  for  private  housing  construction 
illustrates  the  jxjint.  From  1900  to  1940  the  number  of 
housing  units  built  in  this  country  closely  matched  the 
statistics  of  new  family  formation.  The  former  ran  con¬ 
siderably  ahead  of  the  latter  from  1920  to  1929,  and  fell 
behind  by  the  same  margin  in  the  following  decade. 

If  the  market  for  new  houses  were  to  be  similarly  lim¬ 
ited  for  the  period  from  1940  through  1949,  the  effective 
demand  for  new  housing  during  the  last  five  y^ears  (1945- 
1949)  is  estimated  at  3,000,000  units.  That  is  after  allow¬ 
ing  for  houses  built  from  1940  through  1944,  and  for 
vacancies,  demolitions,  and  other  factors.  If,  how’ever, 
prices  could  be  reduced  to  1939  levels,  the  3,000,000  unit 
demand  is  estimated  as  increasing  to  more  than  7,000,000 
units.  Since  the. latter  figure  is  substantially  beyond  pui* 
production  capacity  for  the  period,  a  backlog  would  be 


created  that  would  support,  an  effective  sustained  de¬ 
mand  for  the  subsequent  decade  (1950-1959)  of  1,000,000 
units  per  year,  as  against  half  that  amount  if  rents  and 
sales  prices  mount  with  increasing  incomes. 

The  precise  accuracy  of  such  an  estimate  may  well  be 
questioned.  There  can  be  no  question  as  to  the  general  va¬ 
lidity  of  the  point  illustrated.  The  progressive  lowering  of 
construction  costs  w'ill  stimulate  demand  in  this  field  as  | 
it  has  in  others.  Building  management,  labor,  and  their  | 
suppliers  and  customers  stand  to  gain  from  such  a  result 
Unnecessary  restrictions  against  the  adoption  of  im¬ 
proved  technologies  and  increased  productivity  should, 
therefore,  be  removed,  whether  imposed  by  codes  of  gov¬ 
ernment,  regulations  of  unions,  collusion  of  manage¬ 
ments,  or  inertia  of  workers.  Unless  there  are  compel¬ 
ling  social  justifications  such  restrictions  must  be  judged 
harmful  to  the  whole  economy. 

4.  Numerous  other  measures  could  contribute  sub¬ 
stantially  to  increased  and  increasingly  stable  con-  • 
struction  activities.  Space  remains  only  to  stress  the  im¬ 
portance  of  careful  consideration  for  the  use  of  credit 
facilities  as  a  means  of  stabilization.  In  recent  years  the 
establishment  of  the  Federal  Housing  Administration 
provided  a  needed  stimulus  to  mortgage  lending  in  the 
field  of  housing.  The  modern  pattern  of  long-term  mort¬ 
gages,  providing  for  regular  amortization  as  well  as  in¬ 
terest.  should  be  a  steadying  factor  in  periods  of  liquida¬ 
tion.  However,  there  appear  to  be  further  possibilities  for 
using  credit  facilities  as  a  brake  when  construction  ac¬ 
tivity  threatens  to  climb  beyond  a  level  that  can  be  sus¬ 
tained.  If  public  and  private  lending  agencies  could  devise 
sound  means  for  raising  mortgage  rates,  increasing  down-  | 
payment  requirements,  shortening  amortization  periods  | 
and  basing  value  appraisals  upon  normal  rather  than  ' 
inflated  costs,  they  might  exert  a  healthy  influence 
against  the  tendency  of  the  construction  bubble  to  inflate  ; 
until  it  bursts. 

☆  *  ☆ 

There  is  no  royal  road  to  sustained  high  level  era-  ' 
ployment.  There  is  not  even  a  .single  path  to  assured  ' 
construction  stability— there  are  many  paths,  all  strait 
and  narrow  and  all  paved  with  bruising  cobbles.  This 
is  true  for  all  other  major  segments  of  industry. 

It  is  easier  to  seize  up)on  a  magic  forrnula  such  as 
monetary  control,  or  deficit  sp)ending,  or  any  one  of  a 
score  of  others,  than  to  undertake  an  intricate  task  i 
of  piecemeal  exploration.  But  only  the  latter  course  j 
will  lead  to  prosperity. 


THIS  IS  THE  35th  OF  A  SERIES 


MOLIMITER  —  gives  Limiter  pro¬ 
tection  to  cables  terminating  at 
the  Burndy  Mole. 


Assembly  view  of 
Mole.  Insulating 
sleeves  speed  taping 
over  terminal  clamps. 


Rubber  plugs  stop  off 
outlets  not  in  use. 


Provides  economies  —  both  Present  and  Future  I 


You  will  want  to  include  the  Burndy  Mole^  in 
your  network  plans.  Thousands  of  these  pre¬ 
insulated,  multiple-tap  connectors  have  been  in 
use  for  years,  under  all  kinds  of  operating  con¬ 
ditions.  Important  features  you  will  find  in  the 
Mole  include: 

•  Maximum  flexibility  in  both  installation  and 
service.  Easy  to  rack. 

•  The  number  of  feeders  and  taps  may  be 
increased  or  decreased  with  very  little  incon¬ 


venience.  Rubber  plugs  stop  off  outlets  not 
in  use. 

9  Larger  or  smaller  conductors  may  be  easily 
interchanged. 

•  Mole  outlets  can  be  equipped  with  Moli- 
miters  for  cable  protection.  See  cut-away  view. 

#  Moles  are  supplied  with  any  number  of 
outlets  desired.  Many  variations  available  in¬ 
cluding  Molestud  Connectors  for  network  pro¬ 
tectors  and  transformers. 


For  complete  details,  send  for  Bulletin  No.  6001. 
Burndy  Engineering  Company,  Inc.,  107-V 
Bruckner  Blvd.,  New  York  54,  New  York. 


for 

CONNECTORS 


Rogistered  U.S.  Patent  Oiiice.  Pat.  No.  2,087,384. 


JASPER  BLACKBURN  PRODUCTS  CORP 

Main  and  Clinton  Sts.,  St.  Louis,  (6)  Mo. 

Buit^trs  tif  Buatity  Connecters  for  Oner  10  Years 
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Install  BLACKBURN  Hi-Str«ngth  CONNEC-  ^ 

TORS  now  —  and  in  future  years  you'll  be  ^  ^ 
glad  you  did,  when  you  see  them  still  stand¬ 
ing  up,  still  as  trouble-free  os  ever . . .  The 
reason  why  BLACKBURN  Connectors  are  so  A 

durable  and  lasting,  hence  so  economical,  is 
because  they  are  so  strong.  They're  the  only 
complete  line  of  connectors  made  of  DURONZE, 
which  is  75%  stronger  than  hard-drawn  copper,  and  ! 

more  non-corrosive  than  pure  copper.  What's  more, 
the  BLACKBURN  Reinforcing  makes  a  strong  connec¬ 
tor  still  stronger! 


iOO  Qo4iAjeH4esiil4f,-loc<Ued  Btockd^ 


Control  Corporation 

Supervisory  Control 

Automatic  Synchronizint!  I 

Frequency  Control  \ 

Load  Control  ^ 

Generator  Voltage  Regulation 

Battery  Charging  and  Regulation 

Relays  I 

Dispatchers  Boards 

Sequence  Timers 

Hi-Speed  Electric  Counter 

Small  Transformers 

CONTROL  CORPORATION 


600  Stinson  Boulevard 

Minneapolis  Minnesota 

U'pstern  Kepresentati vps  : 

C.  P.  Crowley,  1 1 7  W.  9th  St .  . Los  Angeles 

Garland-Affolter  Eng'g  Corp.,  420  Rialto  Bldg . San  Francisco 

j  Garland-Affolter  Eng'g  Corp.,  1233  N.W.  12th  Ave. . Portland 

I  Garland-Affolter  Eng'g  Corp.,  532  First  Ave.  So. . Seattle 

Frank  W.  Gorman,  1212  Texas  St . El  Paso 
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EDISON  TO  SPEED  WORK 
ON  NEW  BOULDER  LINE 


Me 


A  million  harrcls  of  fuel  oil  for  Pj.  f 
cifir  war  not'ds  will  l>e  savrd  annualh  : 
l>\  tlu*  immndiatt'  cotislriiction  of  a  I 
now  Southern  (iaiifornia  Edison  Co 
major  transmission  litie  from  Boulder 
Dam  to  southern  (California.  Prelimi- 
nar\  field  work  is  in  progress  on  the 
project,  which  will  cost  approximatelv 
.S4.50().(H)0.  It  will  include  construction 
of  a  l.tO-mile.  22().0()()-v<tlt  transmit, 
sion  line  to  connect  with  present  facili¬ 
ties.  and  the  hnilding  of  a  new  major 
suhstalion. 

Every  prtssihle  measure  is  being 
taken  t(*  speed  construction,  and  it  h 
estimated  that  the  project  will  he  com¬ 
pleted  and  in  operation  the  latter  part 
of  this  year. 

Although  southern  ("alifornia  noK 
recei\es  electric  jxiwc'r  maiidv  from 
Indroelectric  sources,  fuel  oil  is  used 
in  steam-electric  generating  plants 
which  operate  during  peak  demand. 
Because  (»f  the  wartime  importance  of 
the  new  line  in  conserving  fuel.  WPB 
has  granted  sp<‘cial  approval  for  the 
purchase  <»f  matr'rials  and  securing  the 
necessaiw  manpower. 

The  12.t.0()()  kw.  of  energy  to  be 
carrit'd  on  the  line  will  he  generated 
at  Boulder  Dam  hv  generators  installed 
to  sup})lv  power  to  the  Metropolitan 
Water  District  and  Basic  Magnesium. 
Inc.  Existing  transmission  facilities  of 
the  Metropolitan  Water  District  will 
he  used  from  the  dam  to  Hay  field,  a 
pum|>ing  ])lant  of  the  district,  located 
on  the  desert.  From  that  point,  the  new 
Edison  line  will  he  huilt  over  a  130- 
mile  route  in  western  Riverside  and 
San  Bernardino  counties  to  the  new 
substation,  to  he  known  as  Highgrove. 
The  new  station  will  supply  the  cities 
of  Riverside,  (iolton.  Redlands,  San 
Bernardino  and  surrounding  territory. 
sup])lementing  existing  facilities. 

The  new'  line  will  he  the  Edison 
company's  third  220.00()-volt  circuit. 
It  is  being  huilt  under  Edison  super¬ 
vision  hv  Stone  and  Webster  Engineer¬ 
ing  Corp. 


B.  C.  Electric  Schedules 


Bridge  River  Development 


Plans  for  the  construction  of  a  135.- 
000-kw.  hydroelectric  power  develop¬ 
ment  on  Bridge  River,  110  miles  north¬ 
east  of  Vancouver.  B.  C.,  were  an¬ 
nounced  recently  by  W.  G.  Murrin. 
president  of  British  Columbia  Electric 
Railway  Co. 

Murrin  said  that  jdans  for  the  de¬ 
velopment  would  he  completed  within 
the  next  12  months  and  that  construc¬ 
tion  w  ill  he  started  as  soon  as  circuni- 
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CITY  TO  BRING  MORE 
POWER  FROM  BOULDER 


To  permit  the  transmission  of  an 
additional  TOJHH)  k\v.  of  power  from 
Boulder  Dam.  the  Los  Anomies  Hoard 
of  Water  and  Lower  Loinmissioneis  re- 
centlv  authorized  (‘(»m|)lelion  of  a  nine- 
mile  link  hetween  Heceivinp:  Stations 
Band  1)  in  southern  and  southwestern 
Los  Angeles. 

The  unit  will  he  the  last  in  a  oO-  to 
.i.Vmile  loop  around  metro|)olitan  Los 
Angeles,  tying  together  all  rereiving 
stations  and  termini  of  the  Houlder 
Dam  lines. 

War  Production  Hoard  priorities 
were  obtained  last  summer  and  con¬ 
struction  of  2<>.0(HI  ft.  of  the  line 
underground  began,  (livic  and  busi¬ 
ness  organizations  )»rotest(“d  overhead 
building  of  the  remainder  of  the  line. 
The  Water  and  Power  commissioners 
pointed  out,  howe\er.  that  the  over¬ 
head  lines  will  he  .SLOOO.OOO  cheaper 
and  it  suhseijuentK  awarded  contracts 
totaling  S 1 1 -3.000  to  launch  the  SIHO,- 
(MM)  overhead  construction. 

illiam  S.  Peterson.  Hureau  of 
Power  and  Light  engineer  in  charge, 
explained  that  the  citv  will  utilize  the 
Metropolitan  Wat<*r  District's  Houlder 
Dam  power  which  was  transmitted  to 
Basic  Magnesium.  Inc.,  near  Las 
\egas.  Nev..  until  that  plant  curtailed 
oi)eratioiis.  The  additional  hvdroelec- 
tric  power  will  make  it  unnecessary  to 
bolster  Los  Angeles’  jiovver  generation 
hv  burnin"  fuel  oil. 


Seattle  City  Light  Asks 
Budget  for  Expansion 


Declaring  that  Seattle  (]ity  Light's 
business  is  increasing  to  such  an  extent 
that  expansion  of  its  distribution  sys¬ 
tem  is  necessary.  Superintendent  L.  R. 
Hoffman  has  asked  city  council  per¬ 
mission  to  spend  S4.30.0()()  from  the 
utility’s  surplus  funds.  The  money 
would  he  spent  as  follows:  Purchase 
of  substation  sites,  $22,000;  substa¬ 
tion  construction.  $253,000;  miscel¬ 
laneous  overhead  line  construction, 
SI  75.000.  HofTman  also  asked  ap¬ 
proval  to  spend  $35,000  at  Diablo,  for 
children  of  (]ity  Light  employees. 


•  Elkctuic \i.  Sakkty  Wkkk.  stress¬ 
ing  care  of  idectrical  a|)pliances  and  in¬ 
spection  of  wiring,  was  observed  in  the 
State  of  Washington  A|)ril  22  to  20. 
Schools  were  urged  to  feature  me¬ 
chanics  of  home  repair  in  their  jiro- 
granis  and  children  were  issued  forms 
to  assist  their  parents  in  checking  elec¬ 
trical  safel\  in  homes.  Store  and  build- 
mg  nianagc'rs  also  were  asked  to  in¬ 
spect  their  jiremises. 
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THE  3  R’S  OF 
LIGHTING  EQUIPMENT 


SMGDT  HOLMAN  COMPANY 


INGLEWGDD.  CALIFORNIA 
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HANDY  TO  USE 

HANDY  TO  BUY 

The  electrician  simply  inserts 
the  wire  into  the  barrel  of  the 
correct  size  Sta-Kon  Terminal 
and  installs  it  with  a  quick  Sta- 
Kon  tool.  No  solder.  No  fuss. 

T&B  Sta-Kon  Solderless  Termi¬ 
nals  are  available  in  seven  pop- 
ul:  r  sizes  for  wires  ^22  through 
tfl  in  convenient  small  lK)xes  at 
your  nearby  T&B  Electrical 
Wholesaler. 

These  are  the  same  T&B  engi¬ 
neered  Sta-Kon  Terminals  that 
today  are  buttoning  up  untold 
millions  of  miles  of  wires  on 
U.  S.  and  allied  war  planes,  war¬ 
ships,  submarines  and  fighting 
land  equipment. 

They  have  been  tried  under  the 
severest  operating  conditions 
and  have  been  found  to  make 
perfect,  permanent  electrical 
and  mechanical  connections. 
They  are,  of  course,  fully  ap¬ 
proved  by  the  Underwriters  Lab¬ 
oratories. 

Get  a  trial  order  in  the  sizes  you 
use  most  from  your  Electrical 
Wholesaler.  He  is  the  sole  source 
of  distribution  for  genuine  T&B 
Sta-Kon  Terminals  as  well  as  all 
other  T&B  products. 

Th«  Thofliai  &  Batti  Co.,  The  Thomot  &  Betts  Co., 
Incorporated  Incorporated 

103  N.  Santo  Fe  Avenue  542  Notomo  Street 
Los  Angeles  1 2,  Calif.  Son  Francisco,  California 


Paul  Douden  &  Co.  F.  A.  Strohecker 

1645  Wasee  Street  301  Eyres  Bldg. 

Denver  2,  Colorado  2207  First  Ave.,  S. 

Seattle  4,  Washington 

^Trademark  Reg.  U.  S.  Pat.  Off. 


THE  THOMAS  &  BETTS  CO. 

INCOftPOKATIO 

monufocturers  of  electrical  fittings  since  1898 
ELIZAStTH,  l.NIWJIRStT 

'  '  In  Canada  Tnamos  &  Beits  I’d  .  ^^sm'ea* 


;  CALIFORNIA-PACIFIC  TO 
ACQUIRE  MORE  PROPERTIES 

A  move  to  acquire  power  generation 
and  transmission  facilities  of  the  West 
Coast  Power  Co.  in  eastern  Oregon  was 
made  hy  California-Pacific  Utilities  Co. 
of  San  Francisco  earlv  in  April,  with 
the  filing  of  ajiplication  with  the  Cali¬ 
fornia  Railroad  Commission. 

Properties,  which  would  he  pur¬ 
chased  hy  assumption  of  .$200, (K)() 
jtrincipal  amount  of  West  Coast  bonds 
and  .$17o.0(M)  cash  payment,  include  a 
!  l..S60-kva.  generating  plant  at  John 
Day.  Ore.,  and  lines  serving  Burns, 
Prairie  City  and  other  surrounding 
towns. 

(hdifornia-Pacific  Utilities  last  sum¬ 
mer  acquired  electric  utility  properties 
serv  ing  Winnemucca.  Nev.,  Malad  City. 
Ida.,  and  Cokesville,  Wvo. 

1 

Southern  Utah  Power  May 
Change  Capital  Set-Up 

I  Southern  Utah  Power  Co.  has  been 
I  authori/ed  hv  the  Public  Service  Com¬ 
mission  to  make  certain  changes  in  its 
capital  set-up  as  a  forerunner  to  the  is- 
I  suance  of  ,$040,000  of  5%  first  mort- 
I  gage  bonds.  SF.C  approval  of  the  bond 
I  issue  is  still  to  he  secured. 

J  he  bonds  would  he  sold  to  Mutual 
Life  Insurance  (’,o.  Proceeds  would 
he  used  to  pav  off  .$402.(M)0  worth  of 
5*  2/c  mortgage  bonds,  to  call  at 
!  par  .$121,000  worth  of  6%  debentures 
I  and  to  [irovide  .$200,000  in  cash  to  help 
I  pay  for  a  steam-electric  generating 
|)lant  under  construction  in  (odar 
:  ("anvon. 

'  •  Al  THORlTY  to  purchase  electric 
properties  of  Public  Utilities  Califor¬ 
nia  (atrp.  in  Del  Norte  County,  Calif., 
has  been  granted  the  California  Ore¬ 
gon  P«»wer  Co.,  it  was  announced  in 
mid-;\pril  by  the  California  Railroad 
Commission.  Purchase  price  of  the  fa¬ 
cilities.  which  serve  Crescent  City  and 
Smith  River,  is  $173,000.  Copco  will 
construct  a  transmission  line  from  its 
system  to  the  newly  acquired  area  at  a 
cost  of  $130,000. 

•  Public  Service  Co.  of  Colorado 
will  return  to  natural  gas  customers  ap¬ 
proximately  .$4,000,000  awarded  to  it 
by  the  U.  S.  supreme  court  as  over 
payment  to  Colorado  Interstate  Gas 
Co.  since  1942,  when  the  Federal 
Power  Commission  ordered  a  reduc¬ 
tion  in  the  city  gas  rate.  President 
John  E.  Loiseau.  in  a  public  statement, 
declared  that  since  the  money  was  de¬ 
rived  from  customers,  it  will,  with  the 
court’s  approval,  he  returned  to  them. 
Some  $3,000,000  of  the  money  will  go 


to  Denver  customers,  under  Loiseau’j 
jilan,  and  $1,000,000  to  residents  of 
Pueblo  and  Cheyenne,  Wyo.,  where 
sul)sidiaries  of  Public  Service  Co 
operate. 


Mountain  States  Power 
Files  Rate  Reduction 

Rate  reductions  amounting  to  5^^  I 
for  all  ty|)cs  of  service  were  made  by  I 
Mountain  States  Power  Co.  to  about  • 
37,(M)0  customers  in  the  Lander,  River- 1 
ton  and  Rig  Horn  Basin  areas  near  ' 
Casper,  Wyo.,  in  Ajrril.  New  rate  i 
schedules,  as  filed  with  the  Wyoming  * 
.State  Public  Service  Commission  by  | 
the  Casper  division  of  the  company, 
will  save  customers  about  $2R.OOO  an-  i 
niially.  ' 

Reductions  followed  lowering  by  the 
Rureau  of  Reclamation  of  the  cost  of 
power  delivered  to  the  utility  from  the ' 
Shoshone  power  |)lant  and  a  pilot 
plant  on  the  Riverton  reclamation  proj¬ 
ect  in  W  yoming,  it  was  reported. 


•  SuFFiciE.NT  W.\TER  in  the  Colum¬ 
bia  River  and  its  tributaries  to  care 
for  any  reasonable  power  load,  with 
anqde  margin,  was  reported  by  E.  N, 
Peterson  of  Portland,  representing  the 
Northwest  Power  Pool,  at  the  recent 
annual  meeting  of  the  (Columbia  Basin 
F’orecast  Committee.  F'avorable  re¬ 
gional  prospects  were  reported  by  Wal¬ 
ter  FI  Johnson,  Washington  Water 
Power  Co.,  ().  L.  Lefever,  Northwest¬ 
ern  Electric  (ai.,  and  Henry  R.  Stevens. 
Ronncvilic  Power  Administration. 
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1  UNIVERSAL  TOOLS  i 

I  irgfd  Kvery  Day — Everywhere — by  Most  Everyone 


Allen  Screws  &  Wrenches 
ArmstronK  Bray  Gear 
Pullers 

Blark  &  Decker  Drills 
and  Grinders 
Bluebird  Battery  Pliers 
Tools 

Binks  Paint  Snray  Guns 
Channellork  Pliers 
DiaKonals 

Crestaloy  Wreiuhes 
Pliers 

Goldenrod  Blow  Guns  snd 
Motor  Cleaners 
Hellers  Elies.  Hammers 
and  Wrenches 
Herhrand  Open  and 
Box  Wrenches 
Hold-E-Zee  S(  rewdrlvers 
Imperial  riarlnit  Tools- 
SwedKes 

Ken  Tire  Tools  and  I.tiK 
Wrenches 

Kracuter  Pliers  and 
Punches 

Leclrollte  Triifit  T<k)Is 
I.tifkln  Micrometers 
Buies 

Lyons  Shop  Tools  and 
Equipment 

Miller  Falls  Hand  Tools 
Morse  Drill  Bits.  Taps 
Dies 

Osborne  Wire  Brushes 
OTC  Ttvils  &  Gear  Pullers 
P  H  Electric  Holsts-Llfts 


Plcws  Pressure  Oilers 
Plumb  Sockets.  Hatchets 
and  Wrenches 
Porter  Bolt  Cuttcrs-Snlw 
Reed  Pipe  Taps  &  Dies 
ItldKld  Pipe  Wrenches 
and  Cutters 
Schraders  Tire  Gauges 
Valves 

Sklltools  Drills  and 
Sanders 

Simmunds  Saws-Flles- 
IlasDs 

Simplex  Vises  and  ClsmW 
Sioux  Drills  and  Sanden 
Star  Hack  Saws  A  Blades 
Starrett  Micrometer! 
Gauges 

Thor  Drills  ft  Sanders 
Turner  Blow  Torches 
Trliro  Pipe  Wrenches 
Ttnlversal  Gear  Pullers 
Ctlca  Pliers  ft  Wrenches 
Vaco  Screwstarters-Drlven 

Vacuum  Grip  Pliers- 
Diagonals 

Vaughan  ft  Bushnell 
Hammers 

Vise  Grip  Wrenches 
Wilde  Pliers  ft  W  renches 
Williams  Wrenches 
Socket* 

Wilton  Pret  Islon  Vises 
Yankee  Drills  and 
Screwdrivers 


Try  IIS  first  for  fine  shop  tools  and  suppUs* 
Remember:  We  have  It — ran  get  It— or  It  Isn't  msw 
Immediate  shipment  overnight  hy  air  to  anv where  u 
USA.  From  Heart  of  America.  Order  Today.  Pn" 
List  and  Order  Blank  Free. 


I 

1 


UNIVERSAL  TOOL  COMPANY 


O.  B.  DEMATTEIS.  President 
1527  Grand  EW  Kansas  City,  Missoori 

.  UTC-  KC,  MO. 
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Transmission  Line  Hardware 


THE  BREWER-TITCHENER  CORPORATION 

CORTLAND,  NEW  YORK 


6135  WEST  65TH  STREET,  CHICAGO  38,  ILLINOIS 


Jpffries  Transformers 


it's  as  Handy  as 
Your  Nearest  Mailbox 


For  your  own  conveni- 
why  don’t  you  use 


our  Mailway  Banking 
^B(  Service?  It’s  the  simplest 

'  and  easiest  way  to  han¬ 

dle  most  banking  details  for  your 
business  and  yourself.  It  saves 
money  because  it  saves  valuable 
time.  Try  it,  it’s  always  as  handy 
as  your  nearest  mailbox.  Open  a 
Mail  way  account  today. 

Open  a  Mailway  Account  by  mail 


Reasonable  In  Price 
Reliable  In  Performanee 

JeHri«i  larqe  transformer*  are  priced  rea¬ 
sonably — and  you  can  save  their  first  cost  in 
a  short  time  by  minimizing  current  losses. 
When  you  use  a  Jeffries  transformer,  you  can 
provide  voltage  change  at  the  point  desired, 
without  prohibitive  e>pense. 

We  supply  all  types  and  sizes.  If  not  in 
stock,  we  build  to  order  in  a  hurry — a  week 
to  10  days. 

Write  today  for  catalog 

JEFFRIES  TRANSFORMER 
COMPANY 

1710  E.  57th  St.  Los  Angeles  II,  Calif. 


ONE  MONTGOMERY  STREET 
HiMktt  Fifiril  DiMSit  lisiraici  CiriiritUn 


Graphitar  (Carbon-Graphite)  is  a  non-metallic  product 
which  resists  chemical  attack.  It  is  an  ideal  material 
for  mechanical  seals,  bearings,  blades,  and  a  score  of 
other  uses  in  industrial  applications  such  as  liquid 
meter  discs,  gasoline  valves,  rings,  metering  valves  and 
liquid  pump  seals.  ) 

Graphitar  is  mechanically  strong, 
requires  no  lubrication,  and  is  com- 
paratively  unaffected  by  heat, 
acids,  liquids,  or  gasses.  It  can  /  j 

be  held  to  tolerances  as  low  as 
1/10,000  of  an  inch. 

Graphitar  is  supplied  only  as  a  JW  yVV 

finished  part  and  in  production 
quantities.  For  further  information 

and  complete  technical  data,  simply  ^  > 

.send  a  brief  outline  of  your  prod-  ^ 

uct  or  proposed  use — there  is  jio  «o  o  i- 

obligation,  of  course.  ®  ®  fe 


COMPANY 

CANTON.O. 


METER  DEVICES 


SEATTLE  •  PORTLAND  •  SAN  FRANCISCO  •  LOS  ANGELES 
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private  business.  .Aained  a  member  of 
the  power  eonipany's  hoard  of  direc- 
tors  in  l‘)2(>.  he  heeame  chairman  of 
the  hoard  in  10.32.  president  in  I933 

A  graduate  of  the  I  niversitv  of 
Southern  (  alifornia.  he  was  awarded 
the  Aluinni  Aehieveinent  Trophy  jj 
1041.  This  award  is  made  annuallv 
for  aeeoinplishinents  reflecting  credit 
to  the  university. 

In  announcing  Mullendore’s  appoint- 
ment  as  president.  Hauer  stated  that 
the  move  had  been  contemplated  for 
five  years  hut  had  been  delayed  due 
to  war  jirohlems. 

Stockholders  unanimously  re-elected 
all  directors:  Hauer,  Mullendore,  Arch 
W.  Anderson,  Harry  A.  Huffum.  John 
S.  (Iravens,  A.  N.  Kemp,  A.  J.  McFad- 
den,  William  H.  Munro,  James  R.  Page. 
Charles  H.  Ouinn,  Harold  Quinton. 
Alden  G.  Roach  and  Lane  D.  Webber. 

Officers  also  were  re-elected:  Quin- 


made  this  news. 


Bauer  Heads  Edison  Board; 
Mullendore  Now  President 


I'.lection  of  Harry  j,  Hauer  as  chair¬ 
man  of  the  hoard  and  William  G.  Mul¬ 
lendore  as  president  of  Southern  Cali¬ 
fornia  Edison  Co.  was  announced 
Ajiril  20  hv  directors  of  the  companv. 
Hauer  and  Mullendore  had  been  jiresi- 
dent  and  executive  vice-president,  re¬ 
spectively. 

Mullembire  joined  Southern  Califor¬ 
nia  Edison  as  special  counsel  in  102.5. 
He  became  general  attorney  in  1920, 
vice-president  in  1030.  and  executive 
vice-president  in  1031.  He  is  a  direc- 


MULLENDORE 


BAUER 


With  Punch-Lok  Clamps,  applied 
with  the  Loking  Tool,  you  can  make 
connections  easily,  quickly,  simply, 
safely  .  .  .  without  taking  down  wires 
or  installations.  Will  withstand  any 
normal  pull  strain.  Many  other  appli¬ 
cations  for  repairing,  banding,  splic¬ 
ing,  tying. 

For  descriptive  catalog  and  name  of 
nearest  distributor,  write  Harry  M. 
Thomas,  Pacific  Coast  Representa¬ 
tive,  Dept.  O,  1554  Oakland  Avenue, 
Piedmont  1 1 ,  California. 

fCeep  Buying  War  Bonds 


•  George  K.  Comstock,  president  of 
Electrical  Products,  ('onsolidatcd,  Seat¬ 
tle,  has  been  named  president  of  thf 
Hotarv  Club  of  Seattle. 


321  N.  Jutlin*  SItmI 
Chicago  7,  llinoit 


Phantom  view  shows  lube-oil  path  in  red 


Put  DOWN  that  off 


can, 

Itthe^off  Reubeut** 


Now,  for  the  first  time,  you  can  have  the 
benefit  of  all  these  features  in  one  tested  and 
reliable  Diesel.  For  complete  information,  mail 
the  coupon  today  to  Joshua  Hendy  Iron 
Works,  Sunnyvale,  California. 


No  need  to  hand-oil  any  part  of  a  Hendy 
Series  50  Diesel!  It’s  completely  enclosed,  so 
a/i  parts  are  oiled  from  the  pressure-lubrica¬ 
tion  system  .  .  .  automatically  ...  in  correct 
amounts,  neither  too  much  nor  too  little. 

Series  50  Diesels  have  advantages  never  before 
combined  in  a  single  design.  Besides  full  pres¬ 
sure  lubrication,  they  have  overhead  cam¬ 
shafts,  unit  fuel  pumps  and  injectors,  oil- 
cooled  pistons,  and  many  other  features. 


isurer. 


o/£sa 

Wimh 


Sand  for  NEW  Diatal  Booklat 
No  Obligation 


Mail  me  your  new  booklet  that  completely  describes  the 
Series  50  Diesel,  with  photographs  and  cross-section  cut¬ 
away  drawings  showing  the  design  of  all  major  parts. 


Position. 


Company  or  business 


I’m  interested  in  Marine  □  Stationary  □  Diesel-electric  Q 
models  and  in'hp  ranges  from  190-250  Q  from  250  up  □ 


TURBO-OEI 


D«isets 


TRICO  FUSE  MFG.  CO, 


Milwaukee,  Wi$. 


Electrical  West- 


116  News 


Los  Angeles  Names  Carman 
Chief  Electrical  Engineer 


TOPS  IN  PROTECTION 


Appointmciil  (»f  (Iharlrs  P.  Garniaii 
as  chief  electrical  eiifiinet'r  and  a  dep. 
iity  iieiieral  manafrer  of  the  Los  An- 
jreles  Departiiienl  of  W  ater  and  Poner 
was  announced  April  24  hy  the  city's 
Hoard  of  Water  and  Power  Conimis. 
sioners.  \t  the  same  tinn*.  the  con- 
missioner>  named  Lanrenee  K.  Goitto 
a  eorrespoiidiiifr  post  with  the  water 
hun-au. 

Selection  of  (  iarman  to  the  -SlS.OOd. 
a-\ear  post  was  made  on  the  recoin, 
mendation  of  Samuel  IL  Morris,  who 


Here's  e  fuse  thaf's  different!  The  fusible  link 
(the  most  important  part  of  any  fuse)  is  sur¬ 
rounded  by  a  scientifically  prepared  arc-chokinq. 
time-lag  powder  and  the  entire  assembly  is  built 
into  a  sturdy,  convenient,  self-contained  renewal 
element.  It's  literally  "a  fuse  within  a  fuse." 

The  powder  packing  has  four  distinct  and  im¬ 
portant  functions  .  .  . 

•  IT  PROTECTS  THE  FUSIBLE  LINK  against  damage. 
No  twisting  or  bending — no  kinks  or  fractures  to 
reduce  carrying  capacity. 

•  IT  SUPPORTS  THE  FUSIBLE  LINK— No  sagging, 
stretching,  or  thinning  out  to  reduce  carrying  ca¬ 
pacity  and  cause  premature  blowings. 

•  IT  CONFINES  THE  HEAT.  FLAME  AND  MOLTEN 
metal  to  the  renewal  element — protecting  per¬ 
manent  parts  of  the  fuse  from  damage.  No  scrap¬ 
ing — no  cleaning  when  renewal  element  must  be 
replaced. 

•  IT  HAS  TIME-LAG  EFFECT  by  keeping  the  fusible 
link  cool  when  sudden  overloads  appear.  You  get 
the  time-lag  link  PLUS  the  time-lag  powder, 

ONLY  TRICO  HAS  THESE  FOUR  OUTSTANDING 
FEATURES  ...  and  they  COST  NO  MORE! 

For  the  results  you  want— switch  to  that  different  fuse 
—TRICO  "Powder-Packed"  RENEWABLE  FUSES! 

Write  for  Bulletin  No.  i 


COAST  REPRESENTATIVES 
W’.  E.  Young  Co..  1944  Broadway,  Denser 
n.  H.  Van  Lusen,  307  E.  3rd  St.,  Ix)s  Angelei 
Albert  S  Knight,  3000  Western  Ave..  Seattle 
Wallace  II.  Lynn  Co..  2048  Market  St., 

San  Erattcisco 


GARMAN 


ELECTRICAL 

CONNECTORS 


mcnlh  succt'ctJfd  M,  A 
as  general  manager  aiul 
nf  the  department, 

(iarinan.  who  studied 
gineering  at  the  laiiversi 
Galifornia.  worked  for  e 
and  mamifaeturing  eom| 
ioining  the  Los  A 


Manufacturers'  Representative 

CANNON  ELECTRIC- 
DEVELOPMENT  CO. 

Hospital  Signal  Systems 
Motor  Plugs — Receptacles 
Cable-Wire  Terminals 

LENZ  ELECTRIC  MFG.  CO. 

Lead — Braid  Covered  Cables  and  Wires 
Tinsel  and  Copper  Cordage 
Special  Cables 

SIGNAL  ENGINEERING  & 
MFG.  CO. 

Relays — Bells — Horns — Code  Call  Systems 
Fire  Alarm  Systems 

HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment — 

Relays — Thermostats 

STERLING  SIREN  CO. 

Electric  Sirens 

OPERADIO 

MANUFACTURING  CO. 

Flexifone  Intercommunication  Equipment 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain. 


WHAT  WE  SAVE  IN  WEIGHT 
YOU  SAVE  IN  COSTS 

Most  value  per  dollar  .  .  .  most 
service  and  satisfaction.  Figure 
it  out  .  .  .  you're  way  ahead  be¬ 
cause  ILSCO  PRODUCTS  are 

12%  cooler 
50%  lighter 
75%  lower  price 
99%  pure  electrolytic  copper, 
100%  conductivity 


ig(4n?  Department  of 
Water  and  Power  as  an  electrical 
draftsman  in  1920.  He  has  been  actins 
head  of  the  power  system  since  R.  R 
ILdiertson  retired  idglit  months  ago. 
He  is  a  memher  of  the  American  Insti¬ 
tute  of  Llectrical  Kngineers. 

Goit  surct'eds  W  .  L.  Hurlhiit.  who 
rt'tirt'd  Ajiril  1.  A  gr  adnate  of  IjCwis 
Institute  of  Ghicago.  he  has  hi'eii  witl 
the  \\  ater  and  Power  Dc'partment  since 

1024. 


•  W .  K.  Lek  has  been  traiisferr^ 
from  the  Los  .\ngeles  to  the  Phocnii 
office  l)y  Westinghouse  Klectric  &  Mf?- 
Go.  As  an  a|)plication  engineer,  hf 
will  serve  the  company's  central  sta¬ 
tion,  mining  and  other  industrial  cus¬ 
tomers  throughout  Arizona.  BefoW- 
moving  to  Los  Angeles.  Lee  had  served 
Westinghouse  at  San  Francisco.  Butte. 
Las  ^  egas.  \ev.  and  Salt  Lake  City. 


ff  rife  for  32~paffe  illustrated 
catalog. 


COPPER  TUBE 
*  PRODUCTS,  Inc 


A4UiJaU4iCi*Ui 

a  ^liAce-Wcuf.  CIRCUIT  TESTER 

G/VES  QUICK  "YES"  OR  "NO"  ANSWERS 


CONNECTICUT  TELEPHONE  &  ELECTRIC  DIVISION 
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Kent  Resigns  at  Tacoma; 

Darland  Superintendent 

Resignation  of  Verne  Kent.  sii|M*riti- 
tendent  of  the  'I'aeoina  ( Wash.  I  City 
Light  Department  since  193.3.  and  ap¬ 
pointment  of  Alvin  Darland.  super¬ 
visor  of  eonstruetion.  inaintenanee  and 
operation  at  (»rand  Coulee  Dam.  was 
announced  recently  hy  I  tilities  Com¬ 
missioner  C.  A.  Krdahl.  Kent's  resig¬ 
nation  and  DtJrland's  a|)|n>intm('nt  as 
his  successor  heeame  effective  Mav  1. 

In  tendering  his  resignation.  K»'nt 
stated  his  intentions  were  to  resume  his 
former  position  as  foreman  of  wire- 
men  with  City  Light.  He  lias  h(‘en  with 
the  department  since  1917  and  had 
been  superintendent  since  January 
1933.  He  will  he  eligible  for  retire¬ 
ment  in  June  1948. 

Darland  has  been  with  the  Hureau 
of  Reclamation  since  construction  was 
started  on  Grand  Coulee,  first  as  field 
engineer  and  later  as  supervisor  of 
both  the  dam  and  the  town  of  Coulee 
Dam.  He  is  a  native  of  Tacoma  and 
was  connected  with  City  Light  prior  to 
joining  the  Heclamation  service.  In  his 
earlier  career,  he  was  an  engineer  with 
General  Electric  at  Schenectadv.  X.  ^  . 

In  his  new  position.  Darland  will 
also  become  ’facoma's  chief  electrical 
engineer,  a  position  which  was  com¬ 
bined  with  that  of  superintendent  of 
City  Light  in  order  to  boost  his  salary 
from  to  .S9.009  per  vear. 


Built  to  withstand  rough  treatment 
. . .  Simplifies  acceptance  testing  of 
residential  and  commercial  wiring. 


Alienee  of  coiiiiniitators.  slijt  rinjis.  talifraled  meters, 
rliet>stats  or  a<ljiislmenl  knoli>  in  tills  eompaet  circuit 
tester  ^ilnplifies  both  ojicralioii  and  maintenance  .  .  .  makes  it  cost 
less  than  coiuentional  lircuit  testers.  The  self-contained  generator 
develops  peaks  of  2.S()  V.A.d.  and  tends  to  assure  uniform  tests  regard¬ 
less  of  generator  speed.  It  requires  hut  one  operator  and  minimum 
instruction.  Why  not  get  the  i-omidete  story?  Write  for  details  today. 


DOES  ALL  THREE  JOBS 
Audible  Check: 

1.  Tests  wire  and  ground  insulation 

2.  Tests  continuity  of  wires 

Visual  Check: 

3.  Determines  {>olarity  of  wires* 

*A  fpecial  indicator  attachment  in  aniilabt*  for  polarity  tetin. 


Marlett  Advanced  to  New 
Post  with  Bonneville 


ormai 


igineer 


Appointment  of  1).  L.  Marlett  as  as¬ 
sistant  administrator  of  the  Honneville 
Power  Administratioii.  with  headijtiar- 
ters  in  Portland,  has  beett  approved  bv 
Secretary  of  the  Interior  Harold  L. 
Ickes.  He  succeeds  I  Iric  .1.  (»etidroii. 
who  has  been  transferred  to  the  ('en- 
Iral  Valley  Project  in  California. 

Marlett  joined  the  Honneville  staff  in 
19,39  and  served  as  exeeutive  assistant 
to  Administrator  Paul  J.  Raver  until 
1943,  when  he  was  appointed  eon- 
troller.  Gendron  had  been  w  ith  Honne¬ 
ville  since  1937.  He  left  in  April  to  be¬ 
come  executive  assistant  to  CA  P  Di¬ 
rector  Chailes  E.  Care\. 


At  your  service  for  45  years 


Best  proof  of  the  superiority  of  D'H  Alloys  lies  in 
the  record.  For  45  years,  Driver-Harris  has  been  the 
foremost  producer  of  an  internationally  recognized 
group  of  alloys. 

Best  known  member  of  this  famous  alloy  family  is 
NICHROME*  —  most  widely  used  of  all  resistance 
alloys.  No  less  renowned  and  equally  preferred  in  their 
specialized  fields  are  the  more  than  80  other  D  H  Alloys. 

Underlying  this  preference  is  the  high  degree  of 
metallurgical  control  that  enters  into  their  manufacture 
from  furnace  to  spool.  Send  your  metal  specifications  to 
us  and  depend  on  it  .  .  .  Driver-Harris  will  supply  the 
alloy  possessing  the  best  electrical  and 
!!'  physical  properties  for  your  requirements. 


rl  arrts  coj//i4A^y 

Stocked  for  the  Coast  Trade  at  ANGUS  -  CAMPBELL,  INC. 

235-241  San  Bruno  Ave.,  Son  Francisco  *449  So.  Son  Pedro  St.,  Los  Angeles  •2122-4th  Ave.,  Seattle 
_ Main  Office  and  Plant:  HARRISON,  NEW  JERSEY 


•  J.  n.  CL.4WSOX,  assistant  treasurer 
^  Puget  Sound  Power  &  Light  Co.,  has 
been  elected  to  membershi|)  in  the  (Vm- 
trollers  Institute  of  .America. 


'galvanized  JL  products 
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Zimmerman  Named  Utilities 
Director  in  Washington 

Andrew  J.  Zimmerman  has  been  ap- 
pointed  director  of  the  Washington 
State  Department  of  Public  Utilities  bv 
(Governor  Mon  ('.  Wallgren,  it  was  an¬ 
nounced  in  April  following  the  division 
of  the  old  Department  of  Public  Sen- 
ice  into  departments  of  public  utilities 
and  transportation  by  the  1945  Legij. 


Zirnmertnan.  lormer  administrative 
assistant  to  J.  Edgar  Hoover,  director 
of  the  f  ederal  Bureau  of  Investigation, 
has  served  as  FBI  special  agent  in  Seat¬ 
tle  and  Portland,  and  in  January  be¬ 
came  a  special  investigator  for  Gover¬ 
nor  Wallgren. 


RHEOSTATS 


•  Aktiii  k  D.  Bkagg  has  been  trans 
ferred  back  to  San  Francisco  by  Gen¬ 
eral  Electric  Co.  to  take  over  the  duties 
of  Pacific  district  manager  of  the  cen¬ 
tral  station-transportation  department. 
I'his  post  was  left  vacant  when  Aller 
G.  Jones  w  as  appointed  manager  of  ap¬ 
paratus  sales  for  the  district.  Bragg 
was  moved  to  Los  Angeles  last  July  as 
assistant  to  the  manager  of  that  office, 
Previously  he  had  served  the  company 
in  .San  Francisco  and  in  the  Fresno 
branch. 


The  Ward  Leonard  line  of  rheostats  includes  the  widest  ranqe  of 
sizes,  tapers  and  current  ratings  from  the  tiny  types  for  radio  to 
huge  multiple  assemblies  for  the  heaviest  industrial  use.  Smooth 
operation,  durable  contacts  and  extreme  dependability  characterize 
all  Ward  Leonard  Rheostats,  Resistors  and  Relays.  Write  for  bulletins 
of  interest  to  you. 


RELAYS  •  RESISTORS  •  RHEOSTATS 


Electric  control  mU  devices  since  1192. 


WARD  LEONARD  ELECTRIC  COMPANY,  68  South  St..  Mount  Vernon.  N  .Y, 


O  Petkk  1.,.  Lenz  has  been  appointed! 
manager  of  the  Westinghouse  Pacific 
Coast  district  manufacturing  and  re- 
[lair  department.  He  comes  to  the  West 
from  Philadelphia,  where  he  held  a 
similar  post  in  the  Middle  Atlantic  dis¬ 
trict.  He  will  have  charge  of  the  de¬ 
partment  plants  in  Emeryville,  Calif.. 
Los  Angeles.  Portland,  Seattle  and  Salt 


OEO.  E.  noxx  €0. 

420  Market  St.  San  Francisco,  Calrf. 
Sutter  7565 

Manufacturera*  Representative  for: 

American  Cross-Arm,  Inc. 
Cross-Arms,  Hardwood  Pins  and  Moulding 
Bartlett  Mfg.  Co. 

Tree  Trimming  Equipment 
Burndy  Engineering  Co. 
Connectors  and  Lugs — All  Typos 
Columbia  Electric  Mfg.  Co. 
Crompton  Tong  Test  Ammeters 
Cornell-Dubiliar  Electric  Corp. 
Capacitors  for  Power  Factor  Correction 

T.  J.  Cope,  Inc. 

Underground  Tools  &  Equipment 

Herman  D.  Steel 
Meter  Jewels 
Kellems  Co. 

Cable  Grips  for  Pullinq  and 
Permanent  Support 
Minerallac  Electric  Co. 

Insulating  Compound,  Clips,  Hangers, 
and  Statiscopes 
Schweitzer  &  Conrad 
Fuses  and  Protective  Devices 
Specialty  Device 

Cone  Anchors,  Guy  Guards  and 
Earth  Augers 

The  States  Company 

Tost  Blocks  and  Meter  Testing  Equipment 
R.  Thomas  &  Sons  Co. 

Pin-type  and  Suspension  Insulators 

Electrol  ine 

Wire  Rope  Fittings 


#  Bert  Wiggenstein  has  been  named 
Seattle  manager  of  the  Westinghouse 
department  of  apparatus  and  supply  to 
succeed  William  Bailey,  who  vas 
transferred  to  utility  sales.  Wiggen- 
>«tein  has  been  with  Westinghouse  for 
25  years,  much  of  that  time  in  Butte. 
Mont. 


inherent  in  steel  are  combined — 
with  definite  economies-— in  QrapO 
Galvanized  Steel  Strand.  Heavy,  duc¬ 
tile,  tightly-bonded  zinc  coatings,  ap¬ 
plied  by  the  famous  QrapO  Galvaniz- 
'"9  Process, 
provide  lasting 
protection  against 
corrosion, 

\i^  distributor 

of  Grapo  Galvanized 
Products  near  you  or 
!  write  direct  for  fur- 

ther  information! 


•  W  illiam  I'ri  dgian,  w  ith  Westing 
house  Electric  &  Mfg.  Co.  at  Salt  Lake 
(]ity  for  the  past  18  years,  has  been 
named  manager  of  the  company! 
agency  and  specialties  division  in  Seat¬ 
tle.  He  replaces  Ralph  Colbi  rn.  who 
is  now'  with  W^estinghouse  Supply  at 
Oakland.  Galif. 


•  (]apt.  John  J.  Healy.  who  for  ^ 
months  has  been  with  the  Army  An 
Forces,  has  been  assigned  to  inactive 
duty  and  has  resumed  his  former  posi 
as  representative  for  the  Copperweld 
Steel  Co.  His  territory  includes  the 
.state  of  Montana. 


LOW  VOLTAGE 


8  feet  long  •  all  steel 


LUMiNtSCtNT 

CO^^PPOATtON 


CHICAGO  S.  ILLINOIS 


670  S.  FEDERAL  STREET 


BRIEGEL  METHOD  TOOL  CO 
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•  Irving  K.  Harris,  until  recently 
power  director  at  Boulder  Dam,  has 
been  appointed  acting  construction  en¬ 
gineer  at  Shasta  Dam  to  succeed  Balph 
Lowry,  recently  promoted  to  assistant 
chief  engineer  of  the  Bureau  of  Recla¬ 
mation  with  headquarters  in  Denver, 
Colo.,  it  was  announced  late  in  April. 
Before  joining  the  reclamation  service 
in  1909, II  arris  was  associated  with  the 
Edison  Electric  Co.,  now  the  Southern 
California  Edison  Co.,  and  from  1917 
to  1933  he  was  a  consulting  engineer 
in  Los  Angeles.  From  1912  to  1914  he 
was  engineer  in  charge  of  the  power 
division  of  the  Salt  River  Project  in 
Arizona. 


COLOVOLT  COLD  CATHODE 
INDUSTRIAL  FIXTURES 


trative 
i  rector 
"ation. 
ti  Seat- 
ry  bf- 
Cover- 


#  Henry  R.  Hi  her  has  been  appoint¬ 
ed  Northwest  held  engineer  for  Ben¬ 
jamin  Electric  Mfg.  Co.,  with  head¬ 
quarters  in  Seattle.  His  territory  will 
include  Washington,  Oregon,  Idaho 
and  Montana.  Huber  was  designing 
electrical  engineer  with  the  IJ.  S.  Army 
Engineers  in  San  Francisco  from  Feb¬ 
ruary  1942  until  September  1944. 
when  he  Irecarne  plant  engineer  for  the 
Berkeley  Tool  &  Die  Co.  Previously  he 
was  employed  by  Pacific  Gas  and  Elec¬ 
tric  Co.  for  12  years,  six  of  them  as 
lighting  specialist. 


•  C.  H.  “(^hikf”  Wilson  has  been 
appointed  assistant  sales  manager  of 
the  consumer  products  division  of  A«lel 
Precision  Corp.,  Burbank,  (]alif.  Wil¬ 
son  has  spent  more  than  2.5  years  in 
the  distribution  and  sale  of  household 
appliances  and  has  been  associated 
with  Leo  J.  Meyberg,  San  Francisco 
and  Los  Angeles,  and  Strong.  Carlisle 
and  Hammond,  Cleveland,  Ohio.  He 
also  was  with  General  Electric  Supply 
at  one  time,  as  manager  of  the  Cleve¬ 
land  district. 


•  Joseph  “Danny”  Danmieiser,  one 
of  the  pioneers  of  the  electric  industrv 
in  the  Bay  area  and  for  many  years 
with  the  Autocall  Co.,  died  at  Stanford 
Hospital  in  San  Francisco  on  April  5. 
Mr.  Dannheiser  w  as  designer  of  alarms 
and  fire  protection  equipment  under 
the  name  «»f  his  own  company,  the 
EB-E&F.S  Co.  He  was  active  in  the  elec¬ 
tric  clubs  of  the  Bav  area. 


E*M*T  UP  THE  QUICK  WAY 
Two  Squeezes  and  its  Set 


TWO  QUICK  SQUEEZES  srive  you  Finer. 

E'aster  Conduit  Connections.  B-M  FittinRS 
do  away  with  the  twistintr,  turninR  and 
tiRhteninR  of  nuts  and  save  you  valuable 
time  and  materials.  Then  too,  they  are 
stronper,  neater  and  much  easier  to  work 
with  in  tight  places.  Start  usinR  B-M 
Fittings  today.  Have  more  satisfied  cus¬ 
tomers — more  profits  from  each  job! 

(All  B-M  FittinRS  carry  the  Underwriters 
Seai  of  Approval) 

Prompt  Deliveries  on  Properly  Rated  Orders 


DISTRIBUTED  BY 

The  M.  n.  Austin  Co.,  Chicago.  III. 
Cla.vt<)n  Mark  A  Co..  Kvanston.  111. 
Clifton  Conduit  Co..  Jersey  Cy..  N.  J. 
<!en.  Klertric  Co.,  itridgeport.  Conn. 
The  Steelduct  Co..  Youngstown.  Ohio 
Knameled  Metals.  Pittsburgh.  Penn. 
National  Enameling  &  Mfg.  Co.. 

Pittsburgh.  Pa. 

Triangle  Conduit  &  Cable  Co.. 

New  Urunswlck,  N.  J. 


•  Edward  G.  ('onklin,  39.  su[)crin- 
tendent  of  .Moon  Lake  Electrical  .Assn., 
an  REA  svstem  at  Mt.  Emmons,  Utah, 
Was  electniciited  in  April  at  Tahiona, 
Utah,  while  endeavoring  to  remove  a 
tree  from  a  power  line  which  he 
thought  was  dead.  Mr.  ('onklin  was 
born  in  Rupert.  Ida.  He  had  been  a 
resident  of  Altonah,  Utah,  since  1922. 
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H  HELWIG 

4p  company 


Carbon  Products 


Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 

That  Extra  Demand  Required, 
Better  Performance 
All  Around 


Pacific  Coa$t  Offices 
70  Tenth  St., 

San  Francisco  I,  Calif. 

166  Jackson  Street 
Seattle,  Washington 
711  N,  W.  Everett  Street 
Portland,  Oregon 
225  W.  Pico  Boulevard 
Los  Angeles,  California 

KEEP  THE  BONDS  YOU  BUY 


az 

CABLE 

TERMINATORS 


Designed  for  Vertical  and 
Horizontal  Conduit  Positions 

Beth  t>’Pe  terminators  shown  are  for  use  with  a 
single  or  a  multiple  conductor  lead  covered  cable 
up  to  750  volts  and  are  similar  in  design  except 
that  the  Type  CLH  is  sealed  at  both  ends.  These 
types  are  also  available  for  two  or  more  lead 
covered  cables  and  for 
rubber  covered  cables. 

A  number  of  other 
type  terminators  includ¬ 
ing  a  series  for  cables  up 
to  2500  volt  capacity  are 
also  listed  in  our  catalog. 
Write  on  your  business 
letterhead  for  free  copy. 


O.Z.  ELECTRICAL 
PRODUCTS 
Conduit  Fittings 
Coble  Terminators 
Junction  Boxes 
Solderless  Connectors  | 
Power  Connectors 
Grounding  Devices 


Represented  by  @  "  I jO 

ASBC.  UlES  UeiNCnS  .  324Ni.$aiMriSL.lislli|ilisl2,Cil. 
THE  FIANX  N.  B»N  CO.  .  .  .  IS4  Filua  $L,  S»  Friiclui  7.  Cil. 
liONAID  S.  FOLEY  .  .  131  Siitk  Vist  411  An..  PirtlaiA  4,  Orifii 
C-  4.  AINt  CO .  2323  Sit»4  An.,  Siattli,  Risk. 


Firm  Offers  Consulting 
Service  in  the  West 

Klf'ftronic  (ihcinical  Kiifiiiuvring  Co. 
lias  ItetMi  formed  at  Los  Angeles  to  as¬ 
sist  mamifaelurers  in  developin"  new 
|»roeesses  and  in  solution  of  problems 
in  connection  with  the  application  of 
dielectric  and  induction  heating.  The  ! 
com|)an\  inanufaclures  no  equipment, 
specializing  in  engineering  and  re¬ 
search-development  work. 

Due  to  the  tremendous  advance¬ 
ments  and  knowledge  gained  as  a  re¬ 
sult  of  the  war.  many  new  develop-  p 
ments  in  induction  and  dielectric  or 
high-frequency  heating  can  now  lie  en- 1 
gineered  into  present  and  postwar  in-  ' 
dustrial  operations,  which  will  speed 
and  increase  assemhlv  line  cqierations.  [ 
make  better  products  available,  reduce 
handling  costs,  increase  employment  I 

F.lectronic  Chemical  Engineering  , 
Co..  9.S1  La  (aenega  Blvd.,  Los  Angeles, 
('alif..  is  comjiosed  of  a  group  of  re- 
search-di'vehqmient  engineers  and  spe¬ 
cialists.  who  for  the  jiast  several  years 
have  been  leaders  in  the  electronic  and 
chemical  lields.  Their  services  are 
available  in  the  West  on  a  consulting  I 
basis.  I 

•  Erection  of  a  new  plant  is  pro¬ 
posed  bv  the  Electric  Panel  Mfg.  Co. 
Etd.,  12.')()  Richards  St..  Vaneonver,  B. 
(\,  at  a  cost  of  around  .S'Ti.Ot )0.  The 
new  hnilding  will  house  a  large  work¬ 
shop.  stock  room,  and  general  and  pri¬ 
vate  odices.  It  will  he  00  by  120  feet 
in  ground  area.  Production  of  electric 
panels,  switchboards  and  switches  ha? 
been  carried  on  by  this  company  in  ■ 
Vancouver  for  10  years,  and  since  1934  | 
the  |)lant  at  the  Richards  strci't  address  i 
has  been  in  operation. 

•  I-Ko  .1.  Meyrkrg  Co.,  San  Erancisco 
and  Eos  Angeles,  is  distributing  the 
Picrccwav  })lastic  duct  wiring  systems 
in  California.  The  system  carries  con- 
tininnis  buses  in  a  plastic  duct  and  has 
n'ccptacle  tap  outlets  at  regular  inter¬ 
vals.  Like  metal  moldings  of  similar 
t\pc.  a  variety  of  fittings  is  available 
to  provide  spi'cial  lock  or  pressure  re¬ 
ceptacles  and  elbows  for  corners,  dead 
ends  and  wiring  access  fittings.  Prior- 
it\  of  A  A-.A  is  reijuired  for  it  now. 

•  Homkr  E.  Hissey  and  C».  -V 
O'Brien  of  Phelps  Dodge  Copper 
Products  Corp.  have  moved  from  King 
and  Occidental  to  new  quarters  in  the 
.'smith  Tower.  Seattle. 
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•  WesTKRN  representatives  of  the  ’ 
newlv  pptal)Iishe(l  General  Electric  air 
condition injr  department  are  E.  W . 
Howes  and  W  .  H.  Stover.  Stover  w  ill 
handle  the  Northwest  territory  from 
headquarters  in  S<‘attle:  Howes  will 
headquarter  in  San  Eranciscc*  and  will 
handle  the  states  of  Galifornia  and  Ari¬ 
zona  and  part  of  Nevada.  Estahlish- 
inenf  of  the  n(*w  departtnent  as  one  of 
its  six  major  operating  de|)artments 
was  announced  recently  h\  G-E.  Head¬ 
quarters  are  at  Hloomfield.  N.  .)..  with 
George  H.  I’rout  as  general  manager. 
Heating,  air  conditioning  and  com¬ 
mercial  refrigeration  previously  had 
been  handled  hy  the  appliance  and 
merchandising  department. 

f  Wartime  FIncineekinc  accomplish¬ 
ments  which  ha\e  a  readv  ])eacetime 
application  wc're  described  hv  Marvin 
W.  Smith,  Westinghouse  vice-presi¬ 
dent.  in  a  series  of  talks  presented  in 
the  West  last  month,  .'^mith  is  in  charge 
of  all  engineering  for  the  companv  and  ' 
is  responsihle  for  its  research  lahora- 
fories.  Modification  of  the  tank-gun  ! 
stabilizer  to  make  trains  and  buses  ride  1 
more  smoothly,  an  el<*ctronic  air  ; 
cleaner  for  the  home  and  adaptation  of  ' 
war  plane  improvements  to  ]»ostvvar 
airliners  are  (»idy  some  of  the  possibili¬ 
ties  he  mentioned.  ; 

•  Proctor  Ei.ectric  Go.  has  an¬ 
nounced  ap|)ointment  of  Donald  FI. 
Sluman  as  Denver  district  manager, 
with  headrpiarters  in  the  Interstate 
Trust  Hldg.  there.  Another  recent 
Proctor  ap|>ointment  is  that  of  \.  H. 
Buchanan  as  district  manager  (d  a  ter¬ 
ritory  which  includes  parts  of  Mon¬ 
tana  and  Vi  voming.  in  addition  to  sev¬ 
eral  Midwest  states. 

•  Resin  Indi  stries.  .^anta  Barbara.  | 
Calif.,  has  announced  the  appointment 
of  F.  M.  Nicholas  ('o.  of  .^an  Fran¬ 
cisco  as  northern  (California  and  west¬ 
ern  Nevada  representative.  The  Nicho¬ 
las  company,  which  is  located  at  1123 
Harrison  St.,  will  giv(’  service  on  mat¬ 
ters  pertaining  to  ])roperties  of  H(*sinite 
flexible  plastic  tubing,  tape  and  sheet 
materials. 

•  A.  F.  Kript.ner.  700  Downing  St.. 
Denver  3.  Golo..  has  been  appointed  , 
"^ales  agent  for  the  Pacific  Electric  Mfg. 
Corp..  San  F  rancisco,  according  to  FCd-  | 
ward  F.  Sixtus,  vice-president  of  the 
company.  Kriptner  will  service  the 
states  of  (Colorado  and  W voming. 

®  M.  E.  Fowler,  formerly  Eos  An-  i 
geles  representative  of  Benjamin  FClec-  I 
trie  &  Alfg.  (Co.,  has  formed  a  com¬ 
pany  of  his  own  in  San  FTancisco  as  ; 
manufacturers*  representative.  His  of-  | 
flee  is  at  l(i3  Second  St. 


THE  IWI  MAN 
WITH  A  WISE  PLAN 


Pacific  (Coast  Representation 

A  firm  consisting  of  three  partners  who 
possess  extensive  business  and  merchandising 
experience  on  the  Pacific  Coast,  particularly 
in  the  San  Francisco  area,  is  desirous  of 
contacting  manufacturers  who  contemplate 
renewing  or  establishing  agencies  on  the 
Pacific  Coast.  Satisfactory  references  can  be 
furnished.  W^ite  King.  Shea  &  Poston.  604 
Mission  St.,  San  E'rancisco  5,  California. 


TORK  CLOCKS 

THE  POPULAR  TIME 
SWITCH  LINE  KNOWN 
EVERYWHERE 


There  is  a  Tork  Clock  for 
every  regular  switching  lob;  60  minute. 
4  hour  or  daily  cycles. 

Bulletins  on  request 

THE  TORK  CLOCK  CO..  Inc. 

MOUNT  VERNON.  N.  Y. 

Western  Representatives 
A.  R.  Slimmon.  445  E.  3rd  St.... Los  Angalai 

Gao.  H.  Curtiss,  540  McAllistar  St . $.  F. 

H.  M.  Sayars,  1101  Eastlaka  Ava . Saattia 

Stevans  Salas  Co.,  41  P.O.  Placa,  Salt  Laka 

Falix  Simon,  P.O.  Box  614 .  Danvar 

H.  Gao.  Shaflar,  P.O.  Box  1587 . Phoanlx 


RELIANCE 

TIME 

SWITCHES 

10  to  50  Amp. 

• 

Single  Pole 
Double  Pole 
Two  Circuit 
Indoor  and 
Outdoor  Types 


Listed  by 
Underwriters' 
Laboratories. 

A  complete  line  of  automatic  time  switches 
for  practically  every  installation.  Highest 
quality  construction  with  a  record  of  de¬ 
pendable  service  for  nearly  35  years.  Specify 
Reliance  Time  Switches  and  be  sure  you  are 
specifying  the  best.  Catalog  on  request. 

SOLD  THROUGH  WHOLESALERS 

J.  J.  Perlmuth  &  Associates 
942  Maple  Avenue 
Los  Angeles  IS,  Calif. 

Reliance  Time  Switch  Service  Co. 
3055  Sacramento  Street 
San  Francisco,  Calif. 

Harold  M.  Hudson  Co. 

807  Lowman  Bldg. 

Seattle,  Wash. 

RELIANCE 

AUTOMATIC  LIGHTING  CO. 

1929  Mead  Street  Racine,  Wisconsin 
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PIBFIIES 


of  the  month 


Arthur  D.  Bragg|  (left)  pictured 
San  Francisco  last  month  with  Altai 
G.  Jones,  whom  he  succeeds  as  Pacific 
district  manager  for  G-E's  centril, 
station  and  transportation  department 


i 


Below:  Edward  F.  Sixtus  (center)  re¬ 
ceives  a  pin  for  36  years  of  continuous 
service  with  Pacific  Electric  Mfg.  Corp., 
San  Francisco.  General  Manager  Wil- 
liam  R.  Marshall  makes  the  award  and 
Henry  Brooke,  a  25-year  man,  looks  on. 
Sixtus  holds  the  company's  longest  serv¬ 
ice  record.  He  was  given  a  "tempo¬ 
rary"  job  as  a  boy,  36  years  ago;  k 
now  vice-president  in  charge  of  sales 


Below:  Newly  elected  officers  of  the  San  |Diego  Electric  Club.  From  left  1 
(seated)  Marvin  Musgrave,  San  Diego  Gas  &  Electric;  second  vice-president;  j 
Oscar  G.  Thompson,  G-E  Supply,  first  vice-president;  William  W.  Powell,  I 
Coast  Electric,  director;  President  George  R.  Gray,  San  Diego  G4E;p 
(standing)  F.  D.  Ide,  Don  Lee  Broadcasting  System,  A.  H.  Jewell,  Gray  ! 
bar,  Frank  Porath  San  Diego  G  &  E.  Bart  A.  Murray,  Electric  Supplies  i 
Distributing,  directors;  Don  Sylvester,  San  Diego  G  &  E,  secretary-treasurer  | 


lo  Tin:  Mi:x  of  man\  nahons  who 

MFFI  IN  PFACFFUL  COl  NCIL  IN  THF 
CITY  OF  S  r.  FRANCIS 


FVy//  hitve  the  Jjntyers  of  millions  ntt/inecl  to 
your  clelihemtiofis.  W  hat  yon  determine  ii  ill 
he  a  flame  raised  high  for  All  the  World  — 
an  angary  of  hof)e  a}id  faith  for  the  Peace  to 
come  ☆/\L/)'  yon  visit  ns  again,  when  the  hells 
proclaim  fulfillment  of  yonr  historic  labors. 


praj>cr  of  peace 

ST.  FRANCIS  OF  ASSISI  1182-1226 

XiORD,  mahe  me  an  instrument  of  Thy  peace. 

Where  there  is  hatred,  let  me  sou?  love. 

Where  there  is  injury,  pardon. 

Where  there  is  doubt,  faith. 

Where  there  is  despair,  hope. 

Where  there  is  darkness,  light. 

Where  there  is  sadness,  joy. 

O  DIVINE  MASTER,  grant  that 
I  may  not  so  much  seek 
To  be  consoled,  as  to  console; 

To  be  understood,  as  to  understand; 

To  be  loved,  as  to  love; 

For  it  is  in  giving,  that  uje  receive. 

It  is  in  pardoning  that  uje  are  pardoned. 

It  is  in  dying,  that  uie  are  born  to  eternal  life. 

e.  W.  17X  545 

I"  A  C  I  F  1  C  (i  A  S  A  N  D  F  I.  F  C  1  K  1  ('  C  O  M  P  \  \  N' 


Electric  Wiring  can  he  Inadcqnatc,  too! 


1  ht*  uirinji  in  r\)‘r\  home  I'lioiiM  he  "hi*:'  enouirh 
l<>  do  ils  joh  j»ro|»erl\.  ^  el  thoii>amls  of  homes  on 
the  I’acilie  (^last  mah\  of  them  huill  in  wartime 
are  wired  iiiad(‘<|uatel\ .  IJe-wiriii'r  these  homes  prop¬ 
erly  as  soon  as  wartime  restri«lion>  ar«‘  lifted,  repre- 
-enls  a  l)i‘'  j'ostwar  opportnnitx  lor  \irtnall\  the  entire 
electrical  indnstrv.  As  the  mmd»er  of  ad(‘<pialel\  wired 
homes  imu'ases.  the  market  lor  new  electrical  ap|tli- 
anees  also  will  «‘\|»and.  I'.leilrical  etpiipment  mann- 
faelnrers.  «leal(‘rs.  eh'elrieal  eonlraetois  and  utilities 
'ill  will  hcMielit.  I  he  lime  to  start  planning  \(Hir  share 
in  this  coming  opportnnilx  i>  non.  Mase  \our  plans 
on  adeipiate  wiriiiir. 


PAIIFir  i  U\ST  KI.FTTICirAL  A^^^^OT  I  AT  I  O  A 


601  W.  FIFTH  ST..  I.OS  AN(;f:I.KS  1.1.  CAI.IFORM.A 


U7  SFTTKK  ST..  SAN  FKANI  ISCO  S,  (’AI.IFORNIX 


